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ABSTRACT 

This dissertation provides evidence on the relative 
importance of demographic, cyclical and other factors in the 
explanation of the changing structure of employment and 
earnings in the Canadian labour market by examining the 
experience of fourteen age-sex labour groups over the last 
three decades. 

A distinctive feature of this study is its departure 
from the traditional practice of analyzing the labour market 
without reference to changes in its supply side. A changing 
demographic composition especially raises questions 
concerning the employment, unemployment and _ earnings 
consequences for a cohort of workers of its changing size 


as well as any economy wide effects. 


Simcescvyolical Fluctuations in economic activity 
exercises their influence through both the demand and 
supply sides of the market, this study is also aimed at 
examining the simultaneous effects of the business cycle on 
the employment, labour force participation and relative 
earnings of individual groups and on the overall indices of 
market performance. 

Separate models for employment and earnings behaviour are 
defined, with general specifications common to all age-sex 
labour groups. This parSimonious criteria in modelling is 
justified in view of the variety of problems posed by the 
high level of disaggregation employed in the analysis, the 


likely simultaneity involved in the determination of all 
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variables of interest and specific factors affecting the 
experience of each labour group. 

The cyclical and demographic impacts on the groups' 
employment and unemployment rates are first modelled through 
an indirect approach that estimates employment and labour 
force participation equations jointly for each labour group. 
A separate examination of changes in the age-sex structure 
of relative earnings, earnings differentials and the extent 
of substitution among labour groups is then undertaken. 

Estimates from the employment and labour force 
participations equations® confirm the) dominant’ cyclical 
features of the Canadian labour market and the need for a 
joint examination of these variables for individual groups. 
Misleading conclusions on the importance of business cycles 
are likely to be drawn if employment/unemployment rates are 
to be explained in isolation (they are rather inflexible to 
cyclical changes)’, since a pro-cyclical labour force 
participation behaviour across groups is found. The dominant 
discouraged worker effect suggests that the overall 
officially reported unemployment rates are biased downwards 
in periods of economic slack. 

Demographic factors, as measured by the group's 
relative population, are found to have a negative impact on 
employment rates; thus, groups in relative (demographic) 
excess supply see their employment positions deteriorate. 
For the market, these estimates suggest that since the 


mid-1960's about 1.7 percentage points of the overall 
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unemployment rate can be attributed to the changed 
demographic composition. 

Institutional rigidities and lags in response prevent 
the price system from playing an active role in clearing 
imbalances between supply and demand of labour across 
groups. This assertion is confirmed by the generally 
insignificant impact of changing relative wages on groups' 
employment rates. With regard to labour force participation, 
however, some important regularities by sex are evident, 
1.e€., male participation is dominated by the income effect 
while the substitution effect dominates the female decision 
to participate in the labour market. 

The estimated models for the structure of earnings 
confirm that age-sex earnings differentials are sensitive to 
the state of the business cycle. These differentials tend to 
decrease over the peak of the cycle, with older and young 
male workers benefitting most from improved economic 
conditions. These findings are further confirmed by an 
estimated degree of substitution among workers which 
suggests that young and older males can be considered closer 
substitutes for prime-age male workers and middle-aged 
females are their best complements. These findings also 
Support the hypothesis that a segmented labour market by sex 
and age prevails in the Canadian context. 

The overcrowding demographic hypothesis receives strong 
Support from the estimated results; that is, the evidence 


shows that increases in the relative size of a cohort of 
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workers worsen its relative earnings position. 

The results of this study suggest that changing 
demographic composition of the labour force (towards younger 
and female workers) have aggravated the current labour 
market problems, i.e., structural and cyclical features of 
unemployment have been enhanced, the natural unemployment 
rate has increased and the relative earnings of groups in 


relative excess supply has deteriorated. 
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I. introduction 


In recent years increasing research effort has been 
devoted to understanding and explaining major developments 
in labour market performance. This interest is in part the 
consequence of the wide macroeconomic use of reported labour 
market indicators, i.e. employment and unemployment rates, 
indices of wages or/and earnings, etc. In fact, these 
indices are regarded not only as proxies for the tightness 
or loseness of labour markets, but they are often 
interpreted as proxies for overall economic performance. In 
other words, they are employed as meaSures of the degree of 
hardship in the population, loss in production and as key 
elements in discussing central questions of stabilization 
policy (including the trade-off between inflation and 
unemployment). 

The above considerations make essential the 
understanding of how the labour market has evolved over time 
and how particular labour groups have reacted to changing 
economic and non-economic conditions. The identification of 
individual groups of workers and their relative experience 
PS Central toethesdesign Of policy and =Specifiie programs. IT 
these programs, aimed at ameliorating the situation of some 
labour groups are to be efficiently implemented, the exact 
fdenti ficationmormtarget., groups: vsichuctal lO ensuresa 


correct allocation of resources. 
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A disaggregated analysis of the labour market by groups 
of workers is also suggested by theoretical and empirical 
research. Indeed, the non-homogeneous character of labour 
inputs may lead to different responses to either supply or 
demand shocks determining a particular structure of 
employment, unemployment and productive rewards. This 
changed composition, in turn, affects the reported overall 
indices of market performance and makes them meaningless and 
only weakly comparable over time, since a different 
Significance can be attached to them due to the diverse 
Quality involved in each particular situation. Thus, 
depending on the purposes considered, these indices and 
their meaning become questionable over time. 

In discussing the main observed changes in employment, 
unemployment and earnings of the workforce, several 
hypotheses have been suggested in the literature. Most of 
them are related to specific aspects of interest which have 
not always been examined within a consistent general 
equilibrium framework. Nevertheless, among the main 
determinants of the performance and structure of labour 
market variables over time, the attention of researchers has 
been captured by the impact of the following factors: 

aeGyClicaketluctustloncmuvreconommreractuLy Way, 
b) Changes in the demographic composition of the 
tabouL es. Once 


c) Other socio-economic and institutional changes 
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The aim of this dissertation is to examine the relative 
contribuGroneandivalidity cf thevabovertfactors: insight of 
the Canadian labour market experience of the last three 
decades. The emphasis is placed on the examination of their 
effects on the employment, unemployment, labour force 
participation and earnings of the various age-sex groups in 
the workforce. 

The demographic disaggregation of labour inputs is 
considered to provide a more homogeneous categorization for 
workers having similar patterns of empirically observed 
behaviour. Demographic segmentation has been upheld in the 
literature as it has been found that it provides good 
proxies for a wide variety of behaviour and differences in 
bunanecapital eineaddi tion, Ti provides imformataoneon those 
groups of the population that can be clearly identified 
towards which policy measures can be guided and implemented. 

This dissertation examines first, in Chapter II, the 
theoretical aspects of the labour market functioning that 
give support to the main hypotheses postulated in the 
literature. A simple labour market model is first developed 
Sovas tovillustrate: the main@explanatoryrtactors involved) in 
the determination of employment and earnings over time. The 
consequences of heterogeneous labour are examined within 
that framework. Then, theoretical and empirical evidence is 
presented for a demographic segmentation of the workforce. 
In the last section a review of the main hypotheses 


Suggested in the literature and their implications is 
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accomplished. 

ine Chapters Lily the historical record is reviewed. 
Changes in the size and composition of the labour force, 
population of working age and participation rates are first 
examined. Next, the focus is on the changes experienced by 
the employment and unemployment structure and, last, the 
transformations occurring in the relative earnings 
StBRuCcmune. 

Chapter IV focusses on the joint determination of 
employment, unemployment and labour force participation. An 
examination of the relationship between the various labour 
market indices of performance is undertaken first. Models of 
employment and labour force participation, Suitable for 
Set eca purposes are then defined and results based on 
alternative techniques are presented and discussed. 

The empirical examination of changes in the earnings 
structure, aS a consequence of cyclical, demographic and 
other factors is considered in Chapter V. Age-sex 
differentials over time and the presence of market 
rigidities are first modelled and estimated. Labour-labour 
substitutability and relative earnings are examined within 
the framework of a production function. Alternative 
specifications are estimated and their results discussed. 

The final Chapter summarizes the main empirical 
findings of the research and discusses some limitations and 
implications for policy purposes. It also suggests some 


directions for future economic research on this topic. 
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II. Theoretical Framework and Hypotheses 


This Chapter reviews the main hypotheses suggested in 
the literature regarding the determinants of changes in the 
employment and earnings structure of the labour market over 
time. 

An overview of the traditional neoclassical approach to 
the determination of wages and employment is discussed 
first, Since it provides a useful and consistent theoretical 
framework that gives Support to these hypotheses. A simple 
aggregate model of the labour market is specified and 
alternative results for the structure of earnings and 
employment are discussed when heterogeneous labour inputs 
are considered, 

Section two reviews the arguments for a disaggregated 
analysis of the labour market based on various types of 
workers. The considerations relevant to the classification 
of labour according to the main demographic characteristics, 
age and sex, are discussed. 

The final section summarizes the main working 
hypotheses suggested in the literature and their 
implications for the earnings, employment and participation 
behaviour of the workforce. These hypotheses include their 
response to cyclical fluctuations in economic activity, a 
changing demographic composition of the population and other 


factors that are likely to: have played a significant role 
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over time. 


A. Aggregate and Heterogeneous Labour in the Labour Market 


To highlight some of the causative factors involved in 
the explanation of the changes occurring in labour market 
behaviour over time, a Simple aggregate model is developed 
first. The implications of this model are then qualified 
when the presence of heterogeneous labour is assumed. Under 
this assumption richer explanations for changes in the 
structure of employment, unemployment and wages can be 


drawn. 


1. A Simple Aggregated Model of the Labour Market 

Following the neoclassical tradition, consider a simple 
equilibrium model where the interactions of the labour 
Supply and demand schedules determine the levels of 
employment and real wages in each period of time. 

A typical representation of the aggregated labour 
market can be depicted by the following system of equations, 

Labour Supply: 

[Dp eSe eee aWeeses CL) 

Labour Demand: 

2)GD eee Wietedt) 


Wage Adjustment Mechanism: 


soda wooded ono ai abetted (8 
ne 


a4 beviota: err ise? Svideeues ad® Sn ewe? 340) 1p) 
(astray dodte at Bnitzgose Gaupeds°sd: te ult 


Sensisesh 2 igber siapssgpq° elaere 6 ars, Fae Te : 
wal@diage nafgiais Later dred Sd ens toes hes WP A 
eb? banc 4ge @P-aieee- aucepeeoress | la soewtg GaP 


~~ 


—— i . 
add wl depgeds WO Arolserneayse 25!" 53 io Ligeeee 
<i née Gusew Bas Geuevaedey . SST. 4 toes io be 


_ 


. Ss 
tedne4 sie at fy *oignt -atsoeurge4s sigul’ a. 
aie © vegeta eeiaines) bi: @evitedn 241 pained See 


! ™ 
jose! 468i GS Bawtundistal aks Sotk coeur mart oeeti 


= 
yecolesio sail >, Lael ii@ies |. apeby Ras coq je 


oma) es be ged > vile ‘di sys: “abt Ae J heathygo es 

mcdel Beiqnether oS3 Sore a et? Sane . 3 

‘Wind lange IS (2 2 ob ane pt sto Ae fo ksrtoeb Press, s i 
( pwy wen ye 

a, ee 

» Sregst Gini 

Ja.) @- eee 


; AM Prantl ed 
3 


3)W, = -n(S, - Dy) 
where, variables S and D represent the 
Quantities of labour supplied and demanded; W 
the level of real wages. A dot over a variable 
denotes its change over time, i.e. K=5K/6t. 
Exogenous factors provoking shifts over time in 
the supply and demand schedules are included in 
sit) anded (tt). > Thercoetticaents aqvands6) measure 
the wage response of supply and demand and 7 is 
a coefficient representing the speed of wage 
adjustment to market disequilibrium. 

By combining 1) and 2), the prevailing level of 
unemployment in the market, at any moment t, can be 
expressed as follows, 

Unemployment Level: 

AD 2Uge=eSe- De) 8 = “KaP6l.Wie tes Chest dit) 

If the change in unemployment over time is considered, 
then 4) becomes, 

Unemployment Change: 

5) oF SSD) ot. = (a+B)W, 2 s(t) = d(t) 
or, substituting from 3) and 4), 

Sy) ae =e orn. s(t)-d(t) 

The above equations clearly show that changes in 
unemployment (and employment) depend upon not only on the 
degree of responsiveness of demand and supply of labour with 
respects tos wages). 1cenecoetficients a and pf, and) the degree 
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experienced by both schedules over time. 

Mniepanticulan jn G hin icectain  perrodsethermarketeis 
dominated by exogenous outward shifts in the supply side, 
es s(t)-a(t)>0, there will be forces driving the observed 
unemployment to higher levels. Conversely, when the market 
is dominated by outward demand side shifts, i.e. 
s(t)-d(t)<0, a lower pressure on unemployment would exist 
and its observed level is likely to decline. The actual 
changes in unemployment depend crucially on the degree of 
flexibility exhibited by wages, i.e. on the size of the 
adjustment coefficient 7 

With perfectly flexible wages (n>) no permanent 
changes in the level of unemployment occur, Since as a 
consequence of imbalances between supply and demand, 
equilibrium in the market is restored through instantaneous 
price adjustment, i.e. a relative excess supply of labour 
would imply a lower wage level (W<0) and no changes in 
unemployment (320). At the other extreme, with wages 
perfectly inflexible (70, which implies W=0), any imbalance 
in the market would only be cleared by variations in 
unemployment. 

Themarket Ss) long Tune equilibrium Solution, 126s vnen 
no further changes in unemployment occur, can be 
characterized by a certain level of unemployment known as 
natural or frictional. Setting U=0 in 5') yields the result, 


Natural Unemployment Level: 
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Cy RU B= mow Cty 36) (a+ Bp) 7 
and, substituting in 3), yields the natura] rate of change 
in wages, 

Natural Change in the Wage Rate: 

7) Wl = -nU? 

The natural level of unemployment in the long run is 
consistent with the steady state path of growth followed by 
the demand and supply schedules, i.e. (s?(t) and a"(t)). Its 
existence (U" >0), it 1S argued, represents only frictional 
unemployment, which can occur even ina well functioning 


labour imarket. ‘ 


1.1 Institutional Rigidities and Wage Adjustments 

The existence of institutional rigidities in the 
market, such aS minimum wage and job security 
legislation, the increased degree of unionization, and 
any recognition and response lags of the agents involved 
in the market, generate a sluggish adjustment in the 
market clearing mechanism. The higher the level of 
rigidities, the lower the degree of flexibility of wages 
to adjust imbalances occurring in the market. * 

Thus, in the presence of institutional rigidities, 
shifts in either the supply or demand schedules out of 


' In other words, this is the case usually associated with 
job search activity within a labour market. Unemployment 
might exist even if jobs and idle workers are matched, in 
the sense that there exists an equal number of willing and 
qualified workers to fill the available number of job 
vacancies, but they simply have to be brought together. 
2Uhisysituatvon 1s  cerlected invvaiues closer to 0) for the 
speed Of adjustment coefficient, ive. n=0 in 3) and 
Subsequent equations above. 
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their steady state path will tend to be reflected in 
Slower wage changes and increased short and long run 
unemployment, with observed unemployment at a higher 
level than otherwise would be, ite. higher than its 
Frictional level. 

Instantaneous price adjustments to restore 
equilibrium in the market are only possible in the 
absence of these rigidities (n ). In this case no 
unemployment could ever be observed, at least no 
unemployment over the frictional level, since the 
responsibility of clearing temporary imbalances in the 
market would rely entirely on the price mechanism, with 
wages flexible enough to move to the necessary level to 
ensure a new equilibrium. 

Figure II.1 illustrates alternative results for 
wages and unemployment when an exogenous shift in supply 
is assumed, i.e. the supply schedule moves outwards as a 
consequence of increased working age population or a 
greater participation rate and the market is 
echanacterized by different level of rigidities, i.e. 
H=U io and 0< 7 <= % 

An initial equilibrium in the market 1s assumed, 
described by point A, with demand and supply schedules 
given by Do and So, and level of wages and employment Wo 
and Ep respectively.*® After the exogenous shift in 
supply occurs, moving S,. outwards to S,, the market can 


3 For the sake of clarity the Figure assumes a nul level of 
frictional unemployment. 
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PIGCURE @ip. | Wage Adjustment Rigidities and 
Unemployment 


Real 
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reach a new equilibrium characterized by: 

TJ VspoOinteA") “witha eiow Level “ofewages=(W"y)) and no 
unemployment, Situation that is compatible only 
with absolute wage flexibility and no rigidities 
(q Se) or, 

Z." Original point A; when 7=0 holds; implying that 
no wage adjustments are possible and no 
employment gains occur. Unemployment would 
ultimately increase by the total amount of the 
shift in the supply schedule (AB), or most 
keys 


point A', where a lower level of wages (W',<W,) 


Ow 
e 


and positive unemployment (A'B') occur; the 
actual size of the adjustments required by both 
variables depends upon the wage responsiveness 
of the demand and supply curves, as given by 
their respective slopes or elasticities. This 
outcome is the most realistic one given the 
existence of some, but not extreme rigidities in 


the market,i.e. with 0< 7 <o. 


2. Heterogeneous Labour and Substitution 

Consider now the existence of different types of labour 
PIputS seine this case the resulting Structure olvemployment; 
unemployment and earnings, aS a consequence of exogenous 
shifts in demand and supply schedules, will depend crucially 


on the degree of substitution that may occur among labour 
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inputs. 

A trivial case holds when these types of workers are 
UNAque;el.e.9noO Substitution possibilities exist sin, the 
production process. This situation can be assigned to the 
existence of a completely segmented labour market and would 
be equivalent to having nm separate replications of the 
Simple aggregated model of the preceding section. Thus, 
changes in the relative position of earnings and 
unemployment for any two type of workers, i and j, would 
only be possible as a consequence of shifts in their 
relative supply/demand mix composition or variation in 
Specific structural factors affecting them. This particular 
result depends on the assumption that the prevailing 
production function of the economy is the Leontief type, 
With fixed coeriacients of sproduction. 

At the other extreme, any imbalance resulting from 
supply or demand shocks affecting any particular type of 
labour i, swould tend to, havernoOsimpact on thes structuresor 
employment and earnings, only if perfect substitution, 
competitive conditions and complete labour mobility hold. 
Indeed, a relative excess supply of the ith labour type 
ceteris. paribus, would initially increase, its scelative 
unemployment and reduce its relative wage. This, in turn, 
would generate incentives to substitute the relatively more 
expensive jth labour input for the cheaper ith type. Since 
perfect substitution is assumed possible, relative 


unemployment and wages would be finally restored to original 
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levels. * 

the-abovesresulit, 1S snet surprising, given) that an 
infinite degree of substitution among any pair of labour 
inputs implies that they are essentially hommogeneous, i.e. 
equally skilled and able to perform the required productive 
tasks. Therefore, they can be treated as a single input as 
in the aggregated model, with a unique structure of earnings 
and unemployment. The individual levels of these variables 
might only differ depending upon specific structural 
PIgidgceres affecting them. 

Binaily, -asceiiers mores likely = tosoccur ineréeality, 2. 
neither perfect substitution among different labour inputs 
nor similar level of rigidities for each submarket holds, 
changes in their relative supply or demand schedules over 
time would tend to affect simultaneously their relative 
employment and earnings position. A relative excess supply 
of the ith input would imply a greater deterioration in its 
relative unemployment and earnings position, the greater the 
level of rigidities and the lower the degree of substitution 
with other labour inputs. 

The degree of substitution among labour inputs remains, 
in any event, a matter for empirical investigation. 
Estimates LOG various: palrSvolL InpUtTS ane posSTblevrrNit is 
assumecuthat themuncderlying production functwon ob Bhe 
economy can be represented by any of the various flexible 
functional forms discussed in the literature. 


Note that this asenot to Say that individuals levets of 
these variables would remain the Same. 
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B. Labour Demographically Differentiated 


The need for a disaggregated analysis of the labour 
market stems from various sources. The explicit recognition 
of labour force heterogeneity, the related aspects of 
substitution and the growing interest in dual-segmented, 
internal/external labour markets, among others, have 
provided strong theoretical reasons for more detailed 
analysis. 

On the other hand, practical considerations in the 
design and evaluation of macroeconomic policy and specific 
programs oriented to alter undesirable situations in the 
market require a clear identification of individual groups 
of people that would be affected or benefited. Clear cases 
are the policy debates on the appropriate fiscal and 
monetary restraint policies and on programs designed to 
assist the casualties of recession where it 1S crucial to 
identify the groups of people who have been most harmed. 

Although it is well known that a variety of personal 
@haracteristics such as, level of education, skill, 
experience, personal ability, age, sex and 1Q, play an 
important role in the determination of individual work 
experience and earnings, they are less relevant in dealing 
with the determination of aggregate unemployment and 
Garnings. In fact, if the focus is on the employment and 
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could expect that any effects of these characteristics are 
likely to net out as a result of their plausibly random (and 
temporally stable) distribution among the members of that 
Group. 

In sum, the inclusion of the above mentioned factors is 
highly relevant for the purpose of explaining levels and 
differentials in the earnings and employment at the 
individual level at one moment of time, i.e. a 
cross-sectional sample of individuals, but they are likely 
to have a negligible impact if ignored in explaining the 
relative market performance of an aggregate group of workers 
over time. 

Demographic classifications of labour have been usually 
employed in the disaggregated analysis of the market. Broad 
categorizations of labour by age-sex have proved to be 
useful, since these variables act as proxies for a wide 
variety of differences in human capital. In addition, 
empirical observation provides ample evidence of regular 
behaviour for the employment and earnings of groups of 
workers defined by age and sex. An overview of this evidence 


follows. 


' Consider, for example, the cases of 10, skills, ability. 
Their distribution within and between the various aggregated 
labour groups are unlikely to experience significant changes 
over time. The case is weaker, however, if education is 
considered; in fact, the significant changes occurred in the 
educational background of the various groups of workers have 
changed their quality in a relative short period of time. 
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1. Labour Differentiated by Sex: Employment and Earnings 

Despite the regulations against and generalized concern 
about sex discrimination, there is an overwhelming body of 
evidence suggesting that male and female workers tend to 
participate very differently in productive processes. Based 
on US data, Zellner (1972) reports on the importance of sex 
Stratification in many occupations. In studying Canadian 
unemployment data, Ostry and Zaidi (1972, 133) <conelude that 
females tend to be concentrated in white collar work and 
serv ice-producing industries 

Although substitution between sexes is theoretically 
possible, in practice, firms' personnel policies, 
institutional barriers and traditional beliefs have been 
obstacles sto effective substitutiom, “thus rin practice the 
labour of different sexes become entirely different types of 
inputs for productive purposes. 

The evidence on sex-earnings profiles also Supports 
differentiating labour by sex. The earnings profiles of 
women are found to be consistently flatter than those for 
males, even when they are derived for similar 
characteristics, i.e. age, level of education, occupation, 
etc. These differentials persist over time, even in presence 
of the increased education of female workers and improved 
communications and information in the market. According to 
Becker (1971), these developments should have served to 
reduce both prejudice and ignorance, which determine the 


taste for discrimination (Becker (1971,17)). These 
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differentials have also proved to be immune to the 
considerable changes in the occupational and industrial mix 
of the economy, which have worked towards an increased 
demand for females relative to male workers. 

To the extent that these differentials do not reflect 
intrinsic differences in skills between sexes, but mostly 
discrimination, the distinction between sexes ought to be 
explicitely recognized as affecting wage behaviour in the 
market. In a competitive world these differences would 
diminish over time, but as Arrow (1973,20-3) has pointed 
out, it may take considerable time because of adjustment 
costs and imperfect information. 

Although several studies have been conducted to verify 
the 220 GLEREE of these sex-earnings differentials in Canada 
almost none of them, the exception being the work by 
Gunderson (1976), were specifically designed to analyse the 
time pattern of male-female earnings differentials. Among 
the others, comparisons have been made for selected years 
and/or occupations and no clearcut results have been found 
(see, for example, Archibald(1970), Ostry (1968) and Robson 


and Lapointe (1971)). 


2. Labour Differentiated by Age 


' 


The variable 'age' has been considered as a good proxy 
for the degree of experience, skill and human capital 
accumulated by different labour force groups, to the extent 


that it makes them distinct in the production process and 
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rather imperfect substitutes for each other. 

Younger workers are viewed as unskilled, inexperienced, 
with less on-the-job training and, in general, with less 
incorporated human capital investment. On the other hand, 
older workers presumably have the opposite characteristics 
and as well typically enjoy institutional arrangements, such 
as seniority, which makes them a very distinct type of 
labour input, with a higher degree of fixity in productive 
activities. 

Age, as well as sex, has also served as a criterion for 
disaggregation in the analysis of dual/segmented markets, 
Since the reported evidence seems to strongly support the 
hypothesis that teenagers and adult females tend to work in 
what 1S called the secondary market, while adult males work 
predominantly in the so-called primary labour market (see 
Edwards (1975) and Cain (1976), among others). 

The distinction by age also finds strong support in the 
Stable and well defined age-earnings profiles that have been 
frequently reported in the literature. These profiles are 
usually characterized by a sharp increase up to 40-50 years 
old yw coughly,;eandythen a1 sustainedydecline-sThes latter park 
is related to the oldest group of workers, who may suffer 
from the disadvantages associated with their technical 
obsolescence and lower productivity. These regular 
age-earnings profiles can be interpreted as the normal 
market rewards to a variety of characteristics that are 


Suitably proxied by the ages of workers. 


oo 7 
_ — 
a : —" *\' _ 
e640 aeadie segue) 2 = mise 


haste iveqsse¢ (oelltagre ee sgwaty Ste Sretioe 798 . 


7 —— 
_— Te Pr 
Ativ .{ezehepiet Yors eAaimeets at “Sete see - Prt 


~~ 

cand sadch o4f BO ~2istansrnd lsZine® weed ere. ron. 
f oé 5 e a 7 

ike 


» atfecoqe st fisven yidercesig eeeree 


Al Vorns vi lesiqy? tiaeae eee 


a) 4 = =. a. 2 .2¢ od iat : ' q ‘rye jaizoineg ja 


< - . 7 
o - 
eras : oe 3¢ STE oe ie ‘ > 
~ 
—_ > 
7: — = <a = é 
- & @& es = tb c ‘ 3 


tw 


f 
¢e 


su.deebped aobenet Slane. bees es> iwtz etendiegut | 
i 2.< 5°] cs afta =. | ’ ait ; jas we iadw 
- — 

soba ei ameelng bettie ate sven imosaag 


iaeeisewseds . 46 @t) we) inn sete) ebtagae 


as ee ee ee oh “ES> {hss p> aE an’ 


o 
” 7 2 A o's l 
- > -_ 
-s3 iQ Sea = . = = nie 
H > 
4 = j - os 
52 “a - 3 oh ate” ~. %. 1 Oise ~ wu ioe a 
r -~ a 
Py tl) ee a ere Ti 4 VOC a és Esc as.\4 ‘ 44 « 
~ 
- 2 aly —  ® 
Sstvirc Yee Bhaw [255455 Te, S23Gt: ifs 


a se? 3 bes 3 ry a Rebels’ by ba a hae>t 


“ilupet, Gees" ay 


“2 
e 
- 
ss 
‘7 
=) 
r 
aa 
4 
= 
ir; 
= 


: : _ - 
Séa260 Shg)29) 2ed5i67420 eyes nail ts, 19 iehenb eine 
¢_! a : 
: J _ ‘ ; 0 a 
usa) teas = ati 32) Ie hep aT ies 


: 


20 


It 1s worthwhile to mention that, although the choice 
of disaggregation criterion imposed on the labour market ae 
usually dictated by the specific aim of the study,‘ the 
particular choice of age and sex criterion has become 
increasingly popular since the early works dealing with 
employment and unemployment of Tella (1966) and Dernburg and 
Strand (1966). More recent investigations include the works 
of Feldstein (1976), Gordon (1977), OBCD (1980) Clark and 
Summers (1981) and, using recent Canadian data, the work by 
Schaafsma and Walsh (1983). 

In examining the changes in earnings profile and labour 
Substitution, similar categorizations are employed in the 
works of Freeman (1979.a), Welch (1979) and other studies 
reviewed by Hammermesh and Grant (1976; 1979), while the 
work by Merrilees (1982) on the substitution of labour 
inputs seems to be the first Canadian evidence reported in 
thisevein. 

For the purposes of the present work the age-sex 
categorization of the labour inputs is highly relevant, 
Since one of the aims of this research is to explicitly 
examine the role played by demographic forces in shaping the 
observed changes in the employment and earnings structure of 


the workforce. 


é Alternative criteria employed in the literature consider 
labour categorized by educational and occupational 
standards, as in the cases of Blaug (1967), Blaug, Layard 
and Woodhall (1969), Bowles (1970), Dougherty (1972; 1974), 
Johnson (1970), Psacharopoulos (1973), Psacharopoulos and 
Hinchliffe (1972) and Fallon and Layard (1975), among 
others. 
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C. Review of Main Hypotheses 


A review of theoretical and empirical works examining 
the expected impacts that changes in cyclical, demographic 
and other institutional and socio-economic factors have on 
the employment and earnings structure of the workforce is 
undertaken in this section. It begins with an examination of 
the arguments concerning the effects that cyclical 
fluctuations in economic activity have on the demand, supply 
and relative earnings position of specific labour groups. It 
next considers the intermediate run effects on the labour 
market's employment and earnings composition by discussing 
the effects of demographic swings on the size and age-sex 
Structure of the workforce and their connection with major 
labour market indicators and the expected relative 
performance of individual labour groups in the market. It 
concludes by examining other slowly changing socio-economic 
and institutional factors and their possible effects on the 
relative employment and earnings behaviour of some labour 


SuOuUpS: 


1. Cyclical Fluctuations and the Labour Market 

The differential impact of the expansionary and 
recessionary phases of the business cycle on the relative 
employment and earnings position of the various age and sex 


Gvoupssinmethe Labour force is first considered uingthis 
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section. Next, the cyclical response of supply is examined 
by reviewing the added and discouraged worker hypotheses and 
the concept of hidden unemployment suggested in the 
TDiteraturcemsmice thesumportanceson themliatber concepteis 
enhanced in the presence of a pro-cyclical labour force 
participation behaviour, its meaning and implications are 


discussed invthe final section: 


Peusine BileceSvol«Cyvclical Fiticluati ons Onsbarninge sand 
Employment 

Since the demand for factors of production, 
particularly labour, is derived from output demand, 
fluctuations in the level of economic activity around 
its long run growth path tend to have direct impact on 
employment and earnings. In periods of economic 
expansion more of every input is required by the 
increased production, thus an improvement in the level 
of earnings and employment can be expected to occur; 
while in demand deficient periods increased unemployment 
and the deterioration of real wages are likely to be 
observed. 

These fluctuations, however, cannot be expected to 
have the same impact on all individual groups of 
workers, given their heterogeneous nature. Therefore, 
the composition of earnings and employment are likely to 
change over the stages of the cycle. 

Various theories have been developed on the 


direction of these changes in composition as a 
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consequence of cyclical™impacts. Barly in’ the: 1950s, 
Bell (1954) quoting W.J. Oi, argued that over the cycle 
the existence of differential shifts in factor demand 
imply greater inequality of employment and earnings 
during periods of recession than expansion; this result 
being the consequence of the different degree of fixity 
which the various labour inputs exhibit in the 
production process -fixity being defined in relationship 
to the fixed capital input. Therefore, the more 
complementary a factor is with the fixed input, the 
lower its elasticity of demand would be and the less 
affected by cyclical fluctuations its employment and 
wage income. 

More detailed arguments focus on the observed 
behaviour of firms over the cycle. Gunderson (1976, 61) 
for example, argues that firms are reluctant to lay off 
their skilled workers during recessionary periods for 
fear of being unable to re-hire them when an 
expansionary phase begins. In consequence, skilled 
workers are kept employed at unskilled tasks while 
unskilled workers are laid off, thereby, widening the 
employment and unemployment differentials. In turn, the 
increased reserve of unskilled unemployed depress 
further their earnings, hence, the wage gap also widens. 

fnethe upswing stage Olb@the cycle, Lirms tend sro 
compete for all types of labour. Jobs standards are 


relaxed and firms are forced to upgrade the unskilled to 


eghia: 24 Gite orsa79 cr 

luke: dds prdiersgts, ashe vem a 

Taw? “S est ipstes tly say hae 
arid ad Die qeey esbana se paar 

si¢nvessaoe: “i-cBansisd ences Neint ay, seaeo et orn 
«pom  sdzqceinlJs7e0t <i eens ht aad - 

id .stqet' heetaesae wsaulet perce 6 visti 

23) @0f Bow sd Bivew canst se ree arl 

has saomvolams Bis jena: cebeayss daobives Bice : 


‘ S@vane4o eds ap else! ssnsemlpuee Cell ares 4st 


‘ Lee nae et UG Sista atts savveaela Fy uolredael 
fc ye 7? 29s typed Bee ST's, Game gape aia te 
tot 2afhe (ty Ugoaeeees 7 ie 14 4b BP ed be Le thaas 
‘Jam ene, 2117-932 BS eisem > tae 4 — 


elt . STRei Ee NER 1 hh Mi dete Seth) -\ariesesospas 

g/j)/is SAeas wef) Se Aty fa eyes oY sosk #6 ateaage 

ae Ori nshty,.> diate. .2i2 Gisieeth axes art ne 4téee 

mit iid? abpaeomd anes? ib dubteese, Bra, namyEd 

sastsah psyolynera oS afl SUG SY seae0 ben aS 

sOn fis Of! mw GER SESH 43. .3°rad genes tsa | seut 
pa 4059 antit.gSiots wid Az sletiriniia nit at 

eap setebasse ae ~ ape) * send ti8 


os Ogi Li sane- Bits Beni a hosel wt ena 


24 


perform skilled tasks. Mobility up the occupational 
ladder occurs that increases the supply of skilled 
workers and thereby reduces the existing differentials. 
This process is strengthened by the increased demand for 
unskilled labour, resulting from the longer and 
Continuous productionwactivity of sfirms:” 

For our purposes, the reasons given above suggest 
that greater cyclical variations in employment, 
unemployment and earnings can be expected among the 
younger and female segments of the workforce (usually 
considered less skilled), than among the adult (skilled) 
male workers. Consequently, during economic downturns it 
is possible that a disproportionate share of the burden 
is distributed among the secondary workers, i.e. 
youngest and oldest segments of the male workers and 


women of all ages. 


1.2 The Effecets of Cyclical Fluctuations on Labour 
Supply 

Labour‘market researchers have devoted much effort 
£O Studying the reaction of labour ‘supply, especially 
the participation rates of age-sex groups, to changes in 
economic activity. Two basic hypotheses have been 
postulated for the behaviour of the various labour 
groups: the added-worker and d i scouraged-worker 


7Reder (1955) has noted that the increased demand for 
unskilled workers is facilitated in expansionary periods 
since uninterrupted and stable growth in production allows 
firms to increase the division of work which requires 
workers to perform single specialized tasks. 
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hypotheses. 

The added-worker hypothesis states that in periods 
of low levels of economic activity and employment some 
people outsofethe labourstorce tendrto enterethe market, 
seeking jobs, to supplement the family income that may 
have deteriorated. However, when economic recovery 
occur, these workers abandon the labour force as their 
additional effort is no longer required. This hypothesis 
has been attributed to Woytinsky (1940) while discussing 
the 1930's Great Depression experience. ® 

The discouraged worker hypothesis, on the other 
hand, 1s usually explained through the opposite 
behaviour. In periods of declining business activity, 
people may become 'discouraged' from looking for work 
Since they believe jobs are not available. Thereby they 
postponesentry into or drop out, of -theslabour force and 
remain with or return to their non-market activities 
(household work, school, etc) or perhaps even decide to 
take an early, retirement. Only when the level of 
economic activity improves (unemployment is low) do they 
return to the market, ‘adding' themselves to the rank of 
those seeking jobs. 

Both added and discouraged worker effects can 
co-exist and occur simultaneously. Following standard 


demand theory as applied to the labour-leisure decision 


In its simplest form it states that unemployment of the 
famtlyaneaders likelyetoucreatespressunegon the rest or the 
family members to enter the labour force. 
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faced by workers, both effects can be simply interpreted 
as the short run income and substitution effects 
respectively; this interpretation has acquired formal 
recognition in labour economic literature, see for 
example Mincer (1966, 74), Fleisher (1970) and 
Ben-Porath (1973). 

In the above framework, an increased level of 
economic activity can be perceived as increased expected 
rewards in wage and income by labour participants. That 
is, when low unemployment prevails, opportunities in the 
labour market are increased temporarily and the price of 
levsure =oOpportunity cost of forgone imcome from not 
working- rises. Hence, people substitute labour market 
aCEIVity=for le1sune, tien encouraged” ‘effect. But 
Since low unemployment also means that family income is 
increased temporarily, additional members may not have 
to enroll themselves in job seeking activity to maintain 
their desired standard of living, i.e. a 'Subtracted' 
worker a eer more leisure is demanded as predicted 
by the income effect. 

Which of the two effects dominate in balance and 
who are the labour groups more prone to adopt a 
particular behaviour?. These type of questions have been 
central to the several empirical studies conducted to 
study labour participation. These studies have followed 


two main approaches. On the one hand stands the approach 


Suggesting that potential workers react to job 
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opportunities open in the market and has been generally 
associated with the works of Tella (1964- 1965), 
Dernburg and Strand(1966) and Bowen and Finegan 
CO G18) aye 

Agdstterent, though not unrelated, approach derives 
from the neoclassical view of the work-leisure choice 
and emphasises the role of the wage rate associated with 
jobs. The origins of this approach can be found in the 
works of Mincer (1962; 1966). Rapid developments 
occurred and participation equations allowed for the 
impacts of transitory and permanent wages and expected 
inflation as in Lucas and Rapping (1969), and Fair 
(1971), or for the impact of relative income, Wachter 
(1972)— Eollowing the original formulatwons by 
Duesenberry (1949) in consumption models and Easterlin 


(1968) for fertility models. 


1.3 Hidden Unemployment 

The notion of hidden unemployment became popular 
during the 1960's in connection with empirical findings 
which showed that labour force movements were dominated 
by discouraged-worker effects over the different stages 


of the business cycle.'° 
°"The traditional studies for Canada include the works of 
Officer and Anderson (1969), Proulx (1969) and Swidinsky 
(1973). Gunderson (1977) provides logit estimates of 
participation while Swan (1974) reports differences in 
participation behaviour among regions. More recently, Kuch 
and Sharir (1978) report a successful attempt to isolate 
discouraged and added worker effect across groups of 
workers. 
Pe Sineaparticular the evidence trom the works of Tella 
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These findings suggest a certain ambiguety in meaning of 
the reported overall employment and unemployment rates 
and the reported count of the unemployed. 

In fact, vi “on balance the *(labourpsforce shows a net 
discouraged-worker effect, then in times of low 
employment there would be a number of workers who would 
be considered out of the labour force. They would not be 
working or actively seeking jobs -a condition that must 
be satisfied if workers are to be included among the 
measured unemployed- as they believe jobs are not 
available. However, because they would be actively 
participating in the market were it not for the high 
unemployment, they are considered as hidden unemployed. 

In other words, the argument is that these people 
are missed in the reported count of labour force and 
unemployed and they should be included as a 'normal' 
pare iof* them. lf vthis isso; the treported indices of 
labour market performance over the cycle would be giving 
a misleading indication of the actual performance, by 
missing the net discouraged workers, 1.e. rates of 
unemployment (employment) would be understating 
(overstating) the true rates in periods of high 
unemployment or economic downswing. 

This finding has resulted in efforts to estimate 
the level of hidden unemployed, to generate a corrected 
series of employment and unemployment rates, and to 


’° (cont'd) (1965), Dernburg and Strandt (1966) and Bowen and 
Finegan (1969). 
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estimate a ful]-employment level of unemployment and 
associated measures of potential output, once account is 
taken of the hidden unemployed.'' 

Although most researchers would agree on the 
existence and, to some extent, on the direction of 
cyclical labour force variation and the need for some 
correction, little agreement exists on the estimated 
levels and changes in hidden unemployed over time. This 
is not Surprising since the results depend crucially on 
the specification of the cycle and other variables, 
functional forms utilised and even on the notion of 
full-employment, all of which are debatable. 

Even if all the above aspects were clear enough, 
there still remains a conceptual conflict: What is the 
exact meaning that can be attached to the hidden 
unemployed?. This question arises in part because the 
potentially discouraged workers are usually found among 
the secondary or marginal workers. They are 
characterized by their low level of attachment to the 


market, moving in or out depending on the changing 


'' The usual procedure is to set the overall unemployment 
rate to a level compatible with full-employment, say 4%-5%, 
which in turn is fed into the estimated labour force 
participation equations to generate an estimated 
full-employment level of the labour force. The difference 
between this estimate and the recorded labour force provides 
estimates for the hidden unemployed. For more insights and 
criticisms see Mincer (1973, 27-28). With some variation in 
model specification and the definition of variables, the 
procedure has been used by many authors; among others see 
Tella (1965), Simler and Tella (1968) and updated by Vroman 
(1970), Dernburg and Strand (1966), Bowen and Finegan (1969) 
and Butler and Demopoulos (1972). 
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economic conditions. As Mincer (1966) has pointed out, 
they have a wider range of substitution possibilities in 
non-market activities (homework, schooling, etc).‘'? Then 
the decision to include them as unemployed or to leave 
them definitely out of the workforce is not absolutely 
clear. Effort oriented to identify the reasons for their 
discouragement is now believed to be important if a more 
accurate meaning is to be attached to the hidden 


unemployed concept.'? 


2. Demographic Swings and the Labour Market 

Among the various changes in non-cyclical factors that 
have affected the performance of the labour market 
andicators' * and the relative position of thersvarious groups 
in the workforce, the phenomenon of most interest in recent 
years has been the changing demographic character of the 
labour! force. 

This interest can be understood in light of the 
sizeable changes observed in the age-sex composition of the 
labour force. Particularly important have been the increased 
female participation and the large increase of young 


workers! share’ inv the workforce, resulting’ from the anrival 


‘2 This is mainly the case of teenagers and married women, 
Groups nat sconSuitute an important raction, of the 
secondary workers. 

“s-Among the works in this direction, dealing with 
discouraged workers classified by 'market' and 'personal' 
reasons, sSeerhinegan (1981)) Flaims (1973) e@andsOndecko (1976) 
‘4 For comprehensive studies of the effect of non-cyclical 
factors on unemployment rates see Cagan (1977) and Leveson 
(Monae 
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of the matured post-War baby boom in the market. 

These compositional changes are believed to explain an 
important part of the intermediate run behaviour of 
employment and earnings as well as the current problems in 
the market. To a great extent they are accounted for by 
exogenous shifts in the relative supply of workers stemming 
EPCLOMBrap2Om@E DUC HUaLIONS Ain past Siertilityanatesa’: 

In Wachter's view (1981, 36) the rapid, historically 
unprecedented, swing in past fertility is the main exogenous 
change occurred in the market which has provoked imbalances 
in the relative size of the different age-cohorts of workers 
and the consequent employment and earnings adjustment 
problems for the economy as a whole. 

Recognition of this phenomenon has led researchers to 
analyze the impact of demographic changes on the labour 
market. Two main approaches have been followed. Initially, 
the efforts were oriented to isolate and measure the impact 
of compositional changes on the major aggregate labour 
market indices. More recently, the focus has shifted to 
assigningsan explicit srole to demographic vantables sin 
models explaining relative changes in employment and 


earnings for the various age-sex cohorts of workers. 


(toe fact the swings in fertility rates rather than their 
levels determine the changes in the age composition of any 
populatironeand!1toulabourw force mextendedspericdsmelseither 
high or low rates would eventually yield stable and similar 
uniform structures; see Keyfitz (1968). 
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2.1 Demographic Changes and Major Indices 

ht issargqued thatshistorical comparisons of the 
overall employment, unemployment rates and other major 
indices has become almost meaningless in the presence of 
major changes in the composition of the labour force. In 
fact, an extreme case of an entirely demographic 
phenomenon occurs when rates, say unemployment, differ 
over time even if the conditions affecting individual 
groups remain unchanged, i.e. no structural group 
unemployment has occurred. Differences in the overall 
rates, in this case, would be only the reflection of 
changing weights assigned to the various labour 
subgroups. 

The sizeable shifts in the labour force composition 
towards youth and females have activated the controversy 
on the meaning and reliability of the uses these 
reported indices have. Consider, for example, the case 
of government policy aimed at full-employment with a 
target of unemployment based on past observed rates. 
Persistent efforts oriented to satisfy the stated goal 
would increase inflationary pressures in the economy, 
Since the groups increasingly represented in the market 
are those with higher level of frictional unemployment. 
Thus historical levels for the natural rate of 
unemployment are likely to be shifting upwards.'* 


16 Other examples Supporting these criticisms are related 
with the use of unemployment rates as index of ‘hardship' of 
the population and historical comparisons of overall 
earnings and wages. In the former case, it can be argued 
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The increased criticism directed to the use of the 
overall reported indices has stimulated work to isolate 
pure demographic effects. The conventional method 
devised to measure the impact of demographic changes on 
the aggregated rates involves the construction of an 
alternative standarized rate, by applying actual 
individual group rates to a constant basic distribution 
of the labour force. Thus, differences between the 
published and standarized ones are attributed to the 
FCOMpPOS I tronal- aimpac ti, 

This procedure to isolate demographic changes is 
now considered an acceptable one in various labour 
market studies, see for example Perry (1970) and Wachter 
(1976) for US-data and Peston (1972) with British 
unemployment data. However, recognition of the possible 
interaction between composition and unemployment changes 
has led to further corrections in order to isolate a 
'pure' measure of compositional impact (Cain (1977) and 
Webaam (9707) wice 

The major merits of this approach are its 
recognition of the impact of demographic changes on the 


'*(cont'd)that higher unemployment due to secondary workers 
cause less harm than among primary workers (prime age male 
workers), while in the latter, lower levels of the index, or 
slower growth, can be considered acceptable given the 
traditional and ‘natural’ slower earnings of the groups with 
increased share in the market. 

‘7? For details of these calculations see Flaim (1979, 

po. 1425) 

'@The method and assumptions underlying the calculations of 
the 'pure' demographic impact have not been exempt of 
criticisms. For a critical review see Hughes and Perlman 
(i982). 
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reported indices and its attempts to provide some 
estimates of these effects; the major weakness is its 
lack of explanation on how these demographic changes 
atieccy thesbehaviour and market pertormance ofthe 
difiterent’subgroups Of workerss: Thatwise ware individual 
group rates affected and what are the possible 


mechanisms in operation?. 


2.2 The Cohort-Overcrowding Hypothesis 

In explaining changes in the structure of 
employment and earnings the need for an explicit 
inclusion of demographic shifts in the labour force 
composition has been advocated in an early work of 
Easterlin (1968) and formally stated and modelled later 
by Wachter (1977; 1982), EBasterlin (1980), Freeman 
(1979) and Welch (1979), among others. 

The cohort-overcrowding hypothesis in essence 
States that changes in the relative supply of a cohort 
of workers has a twofold effect. First, a direct 
negative impact on the relative employment position of 
the cohort, given the existence of relatively fixed 
factors of production in the short run, imperfect wage 
adjustment and limited possibilities of substitution 
among workers since workers differentiated by age and 
Sex ditter in thein specific or job-related trainingeand 
productiverskil ls, Thus, a cohort or workers in relative 
excess supply would face adverse employment adjustment, 


exerting upward pressure on their relative unemployment 


30 


bates. 

This view has been widely held in recent research 
of the youth labour market (see for example Freeman 
(1979b; 1980), Freeman and Medoff (1980), Barnow (1979) 
and OECD (1980)). A focus on this segment of the market 
is of major importance in light of the massive arrival 
of the baby boom generation to the labour force during 
the late 1960's and the associated social and economic 
consequences of joblessness. 

Second, a cohort's relative excess supply would 
exert downward pressure on itS wages and earnings since 
it 1s likely that wages, although only imperfectly 
responsive to imbalances, are not perfectly rigid 
either. The fall in relative earnings may have a further 
impact on the cohort’s decision to participate in the 
market. In fact, if labour participation is guided by 
workers' desired or anticipated standard of living, a 
fall in current income relative to their desired level 
would lead to additional workers entering the market in 
order to achieve their anticipated standard. This 
behaviour,in turn, would aggravate further the relative 
POSTE len of ethe cohort. 

Wachter (1977) has termed this effect the relative 
income hypothesis. His empirical findings for the US 
labour market provide strong support for this 
hypothesis, particularly among adult females and younger 


workers; these groups have recently shown a sharp 
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Mereaseeliethe1 rm participation sbehavi our y Wachter s 
Sone hustonseio/7)eare strongly critical of the 
traditional labour force participation studies that 
exclude demographic variables:"...the traditional 
Pract: cemoOs modelling parbicipation by considering ony 
eyelieal factors and time trend variables leads to 
unwarranted results if variables that reflect 
intermediate swings arising from demographic forces are 
omitted" (see Wachter (1977, p.545)). 

The negative effects on employment and earnings of 
cohorts in excess supply are believed to accompany these 
workers throughout all their productive life (see 
Easterlin (1980)). The greatest impact occurrs at the 
earlier stages of their working life while the market 


digests their entrance. 


3. Other Factors: Institutional and Socioeconomic 

Over time several developments have taken place among 
institutional and socioeconomic factors that are likely to 
have greatly influenced the composition of employment and 
earnings of the workforce. 

Slow but regular transformations in the socioeconomic 
structure and tastes have gradually affected workers' 
relative position with different degrees of intensity. These 
transformations, however, have been complex, highly 
interdependent and with an ambiguous direction of causality 


which has precluded the isolation of specific impacts 
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through empirical research, not to mention the problems of 
adequate meaSurement and the associated lack of suitable 
datason *a "continuous time Series basis. 

Nevertheless @effortseto characterize andsclarity the 
impacts of those changes on the functioning of the labour 
market have been done elsewhere in the literature (among 
Gtiems, eseeslong (1950), Mincere (1962). ye Caine G1966) »eOsery 
(1968) Peitchinis (1970) and Gunderson (1976; 1980); the 
last three specially referred to the Canadian experience) 
and a brief review of the main factors, without pretending 


to be exhaustive, follows. 


3.1 Effects on the Demand for Labour 

On the demand side of the labour market, changes in 
the industrial and occupational mix of the economy have 
been viewed aS important factors in shaping the 
structure of employment of female and younger workers. 
In fact, the sharp and sustained decline of agricultural 
employment and the rapid expansion of work opportunities 
in urban areas, mainly in the tertiary sector, have 
meant that younger and female workers have seen their 
employment and earnings opportunities widened with the 
expansion of the service sector, where improved working 


conditions and greater flexibility in hours of work are 


especiallly predominant.'”® 
'*These changes have led to wider opportunities in 
white-collar and clerical positions, positions typically 
held by women and young workers. See for example McInnis 
(1979)9 Swan’(1972) and Meltz” (1965) tor Canada. ‘Purther 
evidence is provided by the occupational and industrial 
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The above trends, however, are somewhat offset by 
the existence of and changes in the minimum wage 
degislationswhichsfix the floor ofelabour compensation. 
Indeed, minimum wages are uSually seen as compressing 
the wage structure and increasing labour costs in 
production, which in turn generate adverse employment 
effects. The negative impact on employment is believed 
to produce more harm among those workers the legislation 
is allegedly designed to help; that is, the adverse 
employment impact is likely to be greater for low wage, 
unskilled workers since their demand is fairly elastic 
with respect to wages, reflecting the availability of 
numerous substitutes. Paradoxically, the groups who 
suffer disproportionately the impact of the legislation 
are those most in need of work experience, 1.e. young 
and female workers. 

The literature on this topic has reported an 
overwhelming body of empirical evidence that, in 
general, tend to favour the above predictions. This is 
particularly true among the studies focussing on the 
employment experience of teenagers’*°® as reported by 
Donner and Lazar (1975; 1976) and Swidinsky (1980), 
among others for Canada. The recent study by Schaafsma 


and Walsh (1983) confirms the significant negative 


'*(cont'd)distribution of the workforce divided by sex given 
by Statistics Canada, Census Reports. 

2° For results based on the US experience see Lovell (1972), 
Kosters and Welch (1972), Katz (1973), Welch (1976) and 
Mincer (1976) among others. 
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effect of minimum wages not only on the employment but 
also labour force participation levels of most age-sex 
groups and a significant positive effect on the 
unemployment rates of all age groups.?' The effects of 
increased unions strength and activity on employment are 
usually seen as being similar to the effects of minimum 
wages, Since unions seek to maintain and even increase 
the benefits of their affiliated members, thereby 
increaSing labour costs to levels that otherwise would 
be lower. More important, however, is the fact that the 
action of unions is likely to be more effective among 
skilled workers -workers with a lower degree of 
substitutabilityhence, adverse employment effects would 
be greater among the less organized, unskilled workers, 


again the younger and female workers. 


Sen DELeCeSGmOnmecne Supp! yor Labour 

On the supply side of the labour market, a variety 
of factors have been considered in explaining the main 
trends in the decision to participate of the age-sex 
groups. 

Expansion in the educational system, extension of 
the length of school year and higher legal school 
entrance and leaving age may, undoubtedly have exerted a 
pressure to retain longer the younger fraction of the 
population out of the market, decreasing their 


24 In this study the authors also suggest that previous 
studies have underestimated the true impact due to 
specification errors in their equations. 
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participation rates. Similarly, the increased 
involvement of government supporting programs that 
facilitates human capital formation -training,education 
and labour market information- may have reduced the 
opportunity cost of remaining inactive for some 
individuals. 

Theg recent. upSurger ine part cipattons ofeyouLn: 
however, has proved that these factors alone are 
insufficient to explain their behaviour. Other offseting 
factors might have well played an increasing role, such 
as the changed educational contents towards more work 
Onwented activities, sgreatersilexibility in) hours sof 
work (notably the augmented possibilities of part-time 
jobs) and a changing industrial and occupational demand 
mix in the economy. They have improved the employability 
and earnings capacity of the youth, as well as their 
real productive possibilities in the market. Thus, the 
opportunity cost of remaining out of the labour market 
today has risen compared to earlier periods. 

The continuous declining trend of participation 
among older workers has been uSually associated with the 
expansion of social insurance benefit programs and 
greater availability of public and private pension funds 
over time; these developments would have facilitated 
early retirement decisions. Other authors see this trend 
ast asimoleswealthworsincomemelrect, acm predictedeby 


Standard demand theory, that is older workers have 
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become wealthier over time and they buy more of all 
goods, including leisure by earlier retirement. 

With regard to the observed sharp upward trend in 
female participation the emphasis has been on finding 
those factors that have altered their opportunity cost 
of not working, as well as those underlying the 
increased social acceptance of females at work. 

Among the first, the arguments include the greater 
access to educational institutions and job-oriented 
training programs, expansion of the continuing education 
programs, improved material conditions at workplaces, 
changes in the job contents and the availability of jobs 
in service activities, particularly white collar type 
and part-time jobs. All of these factors have raised 
women's opportunity cost of not working outside of the 
home. On the other hand, household and childbearing 
responsibilities have been increasingly facilitated as a 
consequence of technological and institutional 
developments that have widened the number of substitutes 
for activities such as childcare, cleaning, food 
preparation, etc., making household activities easier 
and less time intensive for women. Fertility behaviour 
favouring fewer children has, additionally, helped to 
reduce the alternative cost of active engagement in the 
labour market. 

Thus, in the case of females all factors have 


exerted their influence in the same direction, 
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facilitating their active partcicipation in the labour 
market, by increasing the opportunity cost of remaining 
at home. 

Among other institutional changes that have merited 
the attention of researchers are the transformed social 
system of values towards a greater acceptance of women 
working outside home. It has been argued that these 
improvements are, in part, consequence of legislative 
enforcement against discrimination -the equal pay and 
equal employment legislation- which has encouraged 
higher female participation since, now, they are more 
protected. Others (Becker (1971)) attribute this 
increased acceptance of women in the market to improved 
communication and information, as they help to reduce 
the degree of ignorance uSually responsible for 
prejudice and the taste for discrimination. 

Last, but not the least in importance, are changes 
in the unemployment insurance benefits system (UIB). In 
theory it is well recognized that increased UIB tend to 
lower the opportunity cost of being unemployed, which in 
turn may act as an incentive for longer periods of job 
search, for an increased labour supply of the various 
secondary groups of workers and for higher frequency of 
job quits which make the employment and unemployment 
structure more fluctuating. In Canada major revisions to 
the UIB program, including an extended coverage, were 


enacted in 1971. Since then, several theoretical and 
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empirical studies on this issue have been conducted -for 
a comprehensive review see Gunderson (1980).2? 

The above summary review of other developments 
affecting the labour market behaviour highlights the 
complexities and the variety of the changes which have 
occurred over time. Although, there is a general 
agreement that these factors have played an important 
role in shaping the relative composition of employment 
and earnings of the workforce, they have not been 
explicitly anciuded?inimostestudies!oft theimarkete? =e it 
has been customary in this type of research to register 
the net impact of these changes over the age-sex groups 
of workers through a time trend variable, which in part 
1S no more than a recognition of our relative ignorance 


of the exact influence exercized by the various factors. 


22 The work of Munts and Garfunkel (1974) provides a clear 
review of the theoretical and empirical effects of 
unemployment insurance for the American experience. 
Empirical evidence for the effects of the UIB program can be 
found in Green and Cousineau (1976) and Grubel, Maki and Sax 
C1975) 

23There are various reasons that justify this decision. In 
Part they are, the inability to disentangle the separate 
influence of each factor since most of them have moved 
together simultaneously; the lack of reliable time series 
for them which makes empirical studies (on this issue) a 
futile exercise; strong interdependence among the 
behavioural variables to be explained (employment, 
Participation, earnings) that) would: require an explicit 
complex simultaneous system of equations plus specifications 
that incorporate noktsonly specific forms for the postulated 
relationships but also consider the unknown lags in response 
to these effects, among others. 
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III. Review of the Record 


This chapter reviews some of the main transformations 
undergone by the Canadian labour market during the period 
1950-1980. In the first section, the observed changes in the 
labour force (LF) growth and composition are examined in 
relation to the changing demographic structure and growth of 
the population in working age, the potential labour force 
(PLF), and variations of the participation behaviour of the 
various population groups. Section B focus on the changing 
characteristics of employment and unemployment by 
considering their pattern of growth and composition by sex 
and age. The aim of this soak) oF is to provide evidence on 
the relative employment and unemployment performance of the 
various worker groups in view of the sizeable changes 
occurring in the LF composition. A final section examines 
the variations experienced by the earnings structure of the 
workforce as a consequence of the changing age-sex 


composition of the labour force and employment. 

A. Actual and Potential Labour Force and Participation Rates 
Theypotentialadabour force (PLE )@reters to the 

population in working age which, traditionally, is 


considered as the 'potential' manpower reservoir available 
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to any country. This concept varies among countries and over 
ELMere Sine Gm Escmexact Scontent is a matterwotespecutac 
legislative and institutional arrangements regarding 
elrorbilityslosevorks. 40ineCanadam the PUreusedetined»asuthe 
Cie praivenOns instytutional populationmim Se years) ot tage and 
over,** excluding members of the armed forces, inmates of 
institutions, Indians Living un reserves and residents of 
the Yukon and Northwest Territories. 

The composition, size and growth of the PLF depends 
crucially on demographic forces. Indeed, fluctuations in 
past fertility behaviour, changes in mortality patterns and 
net migration shape not only the size and structure of the 
popularionebute also,.ot thesPbn. 74 

The Labour Force (LF), on the other hand, is defined by 
the fraction employed and unemployed of the PLF whose 
members are able and willing to work. Thus, the same 
demographic determinants of the PLF exert their influence 


over the LF, by shaping its size and composition. 

74Tt should be noted, however, that this concept provide 
only a general reference for the 'potential' labour force 
available at any moment of time. In fact, not all members of 
the PLF can be considered readily available, at any moment, 
for participation =inseconomicsactivity,*ive., deductions 
might be made for those unable to work because age, 
permanently disabled, women with household and childbearing 
responsabilities,etc. 

4° This age climit has schanged over time.) Upto, 1939ethe 
Official definition included only the members of the 
civilian, non-institutional population aged 10 years and 
over. This limit was then raised to include those aged 14 
and over, and remained in effect up to 1966. In that year, 
major revisions of the LF Survey were done including the 
CULrentecetini Lion, ol tne: Pik. 

26In addition to these factors, definitional changes and 
variations in the size of the excluded groups, might affect 


the size of the PLF. 
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Although these demographic forces usually tend to act 
in a regular fashion determining a relative smooth and 
Stabile patternvof growthiin both variables over time,’ 
Sizeable differences between these variables may occur as a 
consequence of changed participation behaviour. In fact, 
cyclicaleiluctuations: inseconomiceactivity anda changed 
socio-economic conditions might induce short and medium run 
changes in the decision to participate of the various 
subgroups of the population. 

Thus, only. in the absence of significant changes in 
participation will the LF follow closely the pattern of 
growth and composition of the PLF. 

The extent to which both variables, PLF and LF, have 
been linked is considered next in examining the Canadian 


labour market experience of the last three decades. 


1. The Labour Force and Potential Labour Force 

Over the entire period sizeable changes in the LF and 
PLF have occurred. Evidence on these changes, in absolute 
magnitudes and in terms of annual growth rates, is presented 
inelable Lliyizmnters seenvthats today sLEtsrze hasmorestihan 
doubled!) 1ficompared to thirty yearsrago,  imecreasing 20 11.4 
Mad iOnmsworkensmicome about, Sie idl 1Onmin mg) 950. in ehemsame 
per odmethewePLEshas increased by 87%, tees, to 1820emalizon 
meOnieoO On MiGl ron, lim boo Ur 


?’"This pattern is likely to be altered only by abrupt 
changes in the size of the immigration flows. 
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The LF has been growing, on the average, at an annual 
Hove  @ COlm2./e percent = whtle the (Pur only grew at a rate of 
2.\| percent. Thus, over the whole period about 4/5 th (82%) 
of the LF growth can be attributed to the changes 
experienced by the PLF; the remaining one-fifth (18%) to the 
changed overall participation behaviour of the population. 

Examination of the various subperiods (see Table 
III.1.b) reveals that these changes have not occurred ina 
smooth and uniform fashion. Indeed, the link between the 
growth of them has weakened throughout the period due to the 
substantial and increasing variability of the LF. 

Up to mid 1960's, LF and PLF followed a similar 
pattern, growing at annual rates of 2.2 and 2.1 percent 
respectively. In that period, the growth rate of the PLF 
constituted on the average almost 96% of the LF growth, 
Since the overall participation rate (PR) experienced little 
variation around the low level of 54%. 

During the second part of the period two major 
developments occurred in the labour market that accelerated 
the LF growth. On the one hand, the rapid growth of the PLF 
and LF due to the continuous arrival of the Post-War Baby 
Boom into the working age population. The market began to 
ehow the etbrects of this arrival during the, early 1960s mas 
confirmed by the high rates of growth shown by the younger 


ScOuUDSM( Y yeagcdlo-240 00! theshh and PLry One hes ceher 


28The estimated rates of growth referred in this chapter 
were calculated on the basis of annual observations, 1.e. 
average of annual rates of growth. 
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hand, ehesconsiderable change in the decision to participate 
in the workforce, beginning during the mid-1960"s, 
contributed to the further acceleration of the LF growth. As 
shown in the Table, it is in the 1966-80 period that PR 
increased esharply, 1.64, 93% of the total change in 
Palticapation occlirred ain this period. 

The year by year changes in the LF and PLF rates of 
growth, divided by sex and main age groups, are illustrated 
by various graphs in Figure III.1. The positive differences 
between the LF and PLF growth (the shaded area) correspond 
to the fraction of the LF growth that can be attributed to 
increased participation behaviour. 

Some interesting features of the growth pattern 
followed by both variables are revealed by the various 
Portions sofethe Figure. (First,7it 1S evadent ithe high 
response of LF to cyclical developments in economic 
activity. The economic expansion in the years 1956-57, 
mid-1960's, and in the early and late 1970'S are accompanied 
by tangestivictuations in LF. The.gqrowth of the PLF[ cOn@the 
other hand, changed only smoothly following the swing in 
past fertility rates; this is particularly noticeable among 
the younger segment of the population (Figure III.1.d). The 
Sharp, growtneain the mid) 1950 "secan be, additionally, 
explained by the unusual large inflow of immigrants to 
Ganaday with almost 4/5 Of them adireered to the bn.” 


aa a aa ae ee 


2" Over the period 1956-60,, an annual average of 1217030 
immigrants in working age entered Canada. This figure 
represented an increment of 26% and 60% with respect to 
Similar figures in the adjacent periods, 1951-55 and 
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second, the increased importance of participation in 
the explanation of the LF growth during the second half of 
the period) (see Figure III.1.a) can be attributed to the 
combined effect of the recent upsurge of participation among 
the young (see Figure III.1.d) and increased involvement of 
adult workers in the market, especially females whose 
Participation raised sharply throughout the entire period 
(see Figure III.1, graphs d and e respectively). 

Watheregard torcthe sex division, it 16 Seen that for 
males the impact of PLF growth on that of the LF has been 
offset by the declining participation trend of the male 
workforce, while for females the opposite behaviour is 
observed, with increased participation making the LF growth 
Substantially larger than that of the PLF. For the entire 
period, decreased participation reduced the rate of growth 
of the male LF by about one fifth, while increased 
participation virtually doubled the rate of growth of the 
female LF beyond that attributable to demographic growth 
alone. 

Among the young (Y) and adults (A) aged 25-54 years 
old, the demographic component of their rates of LF growth 
account on the average for 91% and 68% respectively; these 
components lose their relative importance in the explanation 
duringsthersecond hallfvofithe penicd | This is particularly 
mobiceable for the young group, where onlys62,e0f itseLE 
2* (cont'd) 1961-65. invcelationship towethe: PLE sand LP the 
number of immigrants represented 1.1% and 2.0% respectively. 


For more details see Peitchinis (1970,14-5) and Economic 
Councilor Canada )(19/6)), TablevA=20. 
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growth can be explained by the growth of their PLF: 

In sum, demographic forces acting through the growth of 
the PLF, although playing an important role in shaping the 
size and changes of the LF over the entire Post-War period, 
began to lose relative importance in the explanation during 
the mid 1960's, when the changed participation behaviour of 
subgroups of the population -mainly females and younger 
workers- constituted an important determinant of the 


changing labour force. 


2. Participation Behaviour 

The need for a closer examination of the changes 
occurring in the participation behaviour of the LF arises 
from the notable differences in the decision to actively 
participate in the market exhibited by the various subgroups 
classified by sex and age. 

AS Shown in Table 111.2, sex distinction as important 
because the proportion of the female PLF participating in 
economic activity is considerably lower than that for males. 
Thesratio of male to female participation, rates (PR) is 
about 2.5 for the entire period, varying in the range of 3.1 
fowls) times for 1950 and 1980 respectively. "inspite sor 
the important increase in female participation -one out of 
Foun members Of the population in 1950 versus one out yolscwo 
today- the sex differential continues to be significant, 


with men participating almost 50% more than women. 
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if sex sand age division are jointly considered, 
striking differences are revealed. Adult male workers 
eonstitute the group with highest (and most Stable) 
attachment to the market. The average level of PR for this 
group over the period is about 2.9 times greater than that 
of females, 6.6 times if compared to older females, and 50% 
and 70% greater than those of young and older males 
respectively. These quantitative variation and secular 
changes in the subgroups PR's merit a disaggregated 
analysis, by age and sex, to gain a better understanding of 
the changes in the main aggregate indicators of the Canadian 
labour market. 

Figure III.2 illustrates the changes in participation 
behaviour of the various groups. The upper portion of the 
Figure displays the pattern followed by the overall and main 
age groups PR's, while the lower portions refer to both sex 
and age groups. 

Up to the end of the 1960's the declining trend in male 
participation was shared by all the groups without 
exception. The fastest rate of decline corresponded to those 
in both extremes of the age spectrum (those aged less than 
25>and 55+ years). At the beginning of the 1970" sy showever, 
the declining trend in the PR of the young reversed, mainly 
among the youngest group (from 43% in) 1970 up-to 58%. in) 1980 
fou thes youngest group, |5-(9myears) lhe nelatiavesstabiiiry 
in the level of the overall male PR in the last decade, 


arounde7ov, reriects the offiseting erilect sol the Tecent 


geedabianes ¥ t3a86] 


Ave 
Dem 2iuber poe 
raicose 220M hea} aaen fete muc1@ Se4 


= 8 7 Fs pean: ” 


_ 


7 
$aA50m ait 93.2 


sid} =37 G4 Jo/ betel epaeteve iT 
3 ~~ a ry , ‘ 
bs ! ( s) 7 cr ee te fone > eS sueds zi 55° ¢6¢ sP4 7 
- - 7 > Sacr 4 
5 Gua /ealenet web lo, BP Bategnmes 2. Seti- ©. 
seen aebio BAG anlag.s? Sront wt3 “I S079 70 = 
é sae delaai tae SYsrser oer gua vee’ levi 
is ~+oner! S 4} ons eo 474, ort el * wel RE zene P 
e. anifiee@erebrm( tasisl = T16E T44333 5S : vd ,eteyl 
37 ie SET COUT a i7y S125 Os ee md | « 
: iti se ‘7h “Sepiat cy «5 
a’ no2aVomasteu, act ote nY 
a= J ev, Se Go (srw. 1G. misitveu «at evsige ‘6 4 exitp 
2 fazed os 52349 bhoT?1 Co, soeag? rd) a + .2°aS er 
woe soe 
- 7 
i ers snjrilastewni. < a7 49.34 Sne) oe (62'S 
ee | 
ee ey Gor ais tid yd QSetade 200 re iseibig .< 
ay i 
soit <7 S5RNngeettog as! 36; I TRS gesine- Set 
, = Z s cs i 
agar a2 3 @peota 


taal enel,.beGs senna! il 
7 - ~ - 


ger es 1) pr 


a) Sel 


diem |baansves phisa 4 ss: 
ae | 2 


267 o% 


> = 
= 


55 


(PeyusTTqndun) asd10q ANoqey, syL ‘epeue) sotist3eI¢g Wolly CAep Uo posed 
O86T OL6T UG OS6T O86T OZEL OOGT 


7 20iInoe¢ 


OS6T 


i 


eby AG Ud =sepeucod “oD eSy Aq ud :seTenW -q 


O86T Sol 0261. SI'GL O96 ao 


sdnoiy o6y utew Aq (id) Sotey “otaedrorqaegd 


O86R-0S61T XeS pue eby Aq So3ey UoOTdedtoriszed 


09 


OL 


08 
e 


C fit eanora 


Sea 
3M yr 


= 
vetGeuan) exit’ surdet sdf @baned inl Lagu? 9071 feb op Bewae 49 


56 


upward trend of the young group against the on-going decline 
in the participation of other male groups. 

The dramatic increases in the overall female PR has 
been shared by all age groups throughout the period, with 
the partial exception of the youngest (15-19 years old), 
whose PR declined up to the early 1960°s by 3) points: Grom 
33% in 1950, but then rose sharply thereafter to reach 52% 
oo 1980. The most remarkable change, however, occurred for 
the adult female group (25-54 years old). This group 
increased steadily its PR from 21% at the beginning of the 
period te 60% in 1980. 

The above changes clearly indicate that, despite the 
declining trend in the adult males PR's, the recent upsurge 
imeche overalls PR sctantaung ine bhesmpd 1960 ts; scan be 
attributed to the increased involvement of women and young 
people in the LF. Today, these groups represent more than 
halts (about 55%), of the total LF as compared with only 33% 


inthe early 1950s. 


3. Labour Force Composition 

The combined effects of rapid and variable growth among 
the various subgroups of the LF and the diverse changes in 
participation behaviour discussed above have brought about a 
remarkable change in the composition of the LF. 

The evidence on the age-sSex composition of the LF for 
selected years (see Table 111.3) shows a tendency for the LF 


to become younger and female dominated. 
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With regard to sex, the data show that for every ten 
workers in the early 1950's anaes were only two women 
enrolled in the LF, whereas by the end of the 1970's the 
importance of women had doubled and four out of ten LF 
members were females. 

If age groups are considered, it is seen that since the 
early 1960's the importance of young workers has increased 
from about one fifth up to one quarter by the end of the 
period, with close to half of them being young women. The 
relative stability of the adult workers share, around 61% 
over the whole period, hides the fact that its sex 
composition has been greatly altered. Indeed, while adult 
females only represented about 19% of the group in the early 
1950's its share of the group has today increased to almost 
40%. 

Further evidence of these changes in the LF composition 
by sex and detailed age groups on annual basis is presented 
rieF igure: Tides. It “can be seen that there has, been ia 
remarkable change in the relative importance of women as 
well as the various age groups in a relatively short period 


Of (time. 


B. Changes in Employment and Unemployment 


The sizeable changes in the LF composition towards 


females and young workers, groups that have been 
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traditionally considered with a weak and irregular 
attachment to the market and with higher employment 
turnover, might well help to explain the observed higher 
responsiveness of LF to cyclical fluctuations in the level 
of economic activity as well as the persistent higher 
unemployment rates prevailing during the 1970's, as Shall be 


seen in what follows. 


1. Employment Growth and Composition 

One of the outstanding features of the Canadian labour 
market has been its capacity to generate productive jobs at 
a rate paralleling the rapid growth of the LF. Total 
employment has been growing over the period at an average 
annual rate of 2.58 percent, with a number of new positions 
of about 5.7 millions. This growth, however, was more 
pronounced during the second half of the period, at an 
annual rate of 3.0 percent as compared to only 2.2 during 
phe first halt. 

More striking yet has been the flexibility shown by the 
employment structure to accommodate the sizeable changes in 
the composition of the LF. The increased employment 
opportunities for females and young workers, as Table III.4 
and Figure III.4 illustrate, has been the distinctive 
feature of the labour market. 

Female employment has been growing at a rate that has 
been more than double the rate for males, i1.e., 4.7% for 


females versus 1.7% for males. Such differentials have been 
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repeated in every major age group category, with rates of 
growth for female employment ranging from 1.6 to almost 6 
times the rates for males in the young and older age groups, 
respectively. 

| AS a consequence of the uneven employment growth 
between the various age-sex groups of the LF, the employment 
structure today has changed notably with respect to what it 
was during the 1950's. The lower section of Table III.4 
shows the composition of employment, by age and sex, for 
selected years of the period. 

The share of young workers in total employment 
decreased up to the early 1960's (from about one quarter in 
1950 to one fifth in 1960), but then returned to one quarter 
by the mid 1970's. The most important change, however, 
occurred in the sex composition of this group. Females, who 
represented only 19% of the employed young workers in 1950, 
increased their share to 50% in 1980. 

Among the adult employed workers, a pattern similar to 
that of the young groups is observed. In fact, although the 
group's share of total employment remained relatively 
constant (around 63%) throughout the period, its composition 
by sex was greatly altered. Indeed, while in 1950 one in 
every 5 adult workers employed was female, in 1980 two were 
females. 

To further comprehend the combined effects of the 
sizeable changes,in level and composition, of employment and 


LF over the various workers subgroups, the examination of 
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their relative behaviour over time can be accomplished by 


focussing on their unemployment experience. 


2. Unemployment Rates and Composition of the Unemployed 

Despite the rapid expansion of employment opportunities 
endeseveral years of Strong economic growth, the measured 
unemployment rate has shown a clear upward trend throughout 
the time period of interest. During the 1950's an annual 
average rate of unemployment of about 4.5% prevailed, in the 
160s Te shifted to a level of 5.0%, while inv the 1070's ic 
POSE tOUG. OK. 

Table III.5 summarizes the average levels of the 
unemployment rates (URs) for workers by sex and age groups 
along with a similar breakdown for the composition of the 
unemployed in selected periods. For the complete period the 
behaviour of unemployment rates by age-sex groups are 
milwustrated mnehagure 111.6% 

There is no doubt that the recent periods of slack 
aggregate demand have contributed to the observed upward 
trend in the overall unemployment rate. However, this 
explanation is incomplete unless the changed character of 
the LF is considered. In fact, although the unemployment 
rates of young and adult workers have more than doubled over 
the period, these changes are not homogeneously distributed 
by sex. 

Young workers have traditionally experienced a higher 


unemployment rate than the overall rate, i.e. about two 
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thirds higher over the entire period, which reflects, or so 
it 1s usually argued, the normal difficulties this group 
faces while seeking work for the first time as well as the 
high employment turnover as they search for more satisfying 
jobs. However, what makes the situation of this group 
particularly interesting is the secular tendency for the 
VOUCMBUR CO. deteriOrate Inmlightwot the tact atnat iehis Gnoud 
today represents more than a quarter of the total LF. As 
Shown by Table III.5, the recent level of the youth UR is 
almost 2.6 times its level during the 1950's. Moreover, if 
compared to the overall UR rate, its level during the 1950's 
was only 58% greater while by the end of the 1970's is 76% 
higher. Today, young workers constitute almost half of the 
unemployed as compared to about one third in the early 
1950"G (see Table 111.5, lower jpart). 

Among women, the historically lower levels of their 
UR's than those for males in similar age categories have 
changed substantially. Beginning in the mid-1960's, their 
rates have risen steadily, becoming at the end of the period 
greater than the respective rates for males, i.e.,during the 
1950's the female UR's were about one half of those for 
males, while in the late 1970's they were on average 30% 
higher. The main changes occurred among the young (actual 
rates are 4.6 times the level in the 1951-55 period) 
followed. byethe adult, group. 1f,1m addiction, Liters 
considered that their share in the LF has increased from one 


fifth up to 40% over the same period, the impact of female 
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unemployment on the overall rate has doubled. The relative 
importance of women among the total unemployed has changed 
accordingly; in the early 1950's only one in seven 
unemployed workers was female, but by the end of the period 
about one in two of the unemployed were female. 

In sum, the above evidence allows us to conclude that 
the upward trend shown by the overall UR over the period 
stems mainly from the increased deterioration of the 
relative unemployment situation of the young and female 
workers . The effects of these changes is today even more 
important given the even higher share of the total LF that 


these groups represent. 


C. The Earnings Structure 


The review of the major transformations occurring in 
the labour market is concluded with an examination in thrs 
section of the changes experienced by the age-sex earnings 
Structure of the workforce. 

The observed demographic changes in the composition of 
LF and employment raise several questions on the relative 
earnings performance of the various groups of workers 
Perticipating in the market. In fact, given the increased 
share of young and female workers in the LF, questions 
relating to the degree of flexibility of the structure of 


earnings to accommodate these groups are of the main 


acs ShOLoqod:os 20 2 ov. 
Soktaqosis ase HU flags gags yr @ Sae3s 
sié Io aaiveiets jab 6022 <2] mt? paul gia. 
aliens: 2.16 \emMroy, attr lo np ptee 3% inemye Leer 
s1i0 gave Yshed BE 2epiat> gusts jc rtthlie eth. 
salji 4. ig203,a0g 53> Sian Spdgen tive ed; euvig a 


. favesctq7? qe 


‘ ‘@iréese24t spate <2) 


a) 

Lea's = afalzemic?= 67.4. so, a “Se oe 
etc? Ais joLievigaas ie Soho Setulsaes ot s¢dcem suede, 
ahal) 2 24 owe Sha reae ve Lajcsewers Seow (49 So ngagee 
: Syics@iwe <7 > | 1135 
sc -sit desduine Se) Seeware Sieefartans> ev reeiia bat’ 
svesel a3 sng yo @rimicaqve (aievee se.6) saswyeiquy 32 
; a 

; a 
aeGeatsai sta mewiey fcrt 9) statage sont ef ans Jagaalz: 
2nolfesliWwaihae=: Gc: 22iicoe Sane: ons grmog 384 +i ie 

§> asi /JaUSSp Sidr ts <Tibidizes? be 43tpem <4) Of 


cfs Gq te is3c 2qucur «8544 seaboosds of 


; evedsay 79 S9US*y 2a: : tay, 9S Je Saeente- 146g. Oye 


-_ 


69 


PeyustTqndun) s0104 ANoqeyT au 


O86. 


O86. 


(so}zeWTISS Tenuue 
“epeue) sopIstaeig Wort viep uo peseg :a091No¢g 


OLOTE O96T O86 OL6T O96 T 0 
S 
OT 
ST 
— (We Wo fe: ca Se 9 OO Space Oe 
Sby AG S10): Sey eulen ee) eby Aq Sau acsoTen. oO 
sdnoiy ofy utew Aq sun <q Kes AG Teoin oc 
ULL UY6T 0 O86T OLoel OIoL ; 
G <i: 
7 
OT 
2 
ST SOT] 
8 


O86120G6T ~sdNe15 e5y pue xec Aq Sere quewdAoTdwoug 


OF Li as) a 


| 
® a = 
) ont rr, 
7 ae 


ah 


7 et ead et 
Opa aon) aU pesirmen 


- ii i vo ot Are saat, 22 


BEE 


ce ee ae as 


y 4 a" = f 
a1 TF 7} sik ‘y 


wee ote! ane : | 
tow seb ia ttenan @eF2> £400 wi Keaund -g>eoae 


70 


importance. 

Has the sex differential of earnings increased?, Has 
the structure of relative earnings altered unfavourably 
toward young workers?. How cyclically responsive is the 
earnings structure? and, in general, how have the relative 
earnings of the various groups performed over time?. In what 
follows the available evidence is examined to provide some 
answers to these questions. 

Since the concern is with market earnings, i.e. the 
reward for the productive contribution of those actively 
engaged in the market, the annual average income of those 
whose main source is wages and salaries was chosen as the 
measure of earnings for the different age-sex groups of 
workers. A set of data, taken from Statistics Canada, Income 
Distribution by Size in Canada, provides the basis for this 
analysis. The series at the level of disaggregation required 
and for the entire period were reconstructed from various 


annual issues of the above publication. 


1. Earnings Differentials by Sex 

The observed large differential of earnings by sex has 
been a matter of increasing concern among labour market 
researchers and policy makers. Although efforts have been 
made oO isolate wthe specific factors determiningsthe 


eyvirstence: or such differential 


3° These efforts usually include standardization of data to 
control both, for individual differences in human capital 
(age, experience, level of education and other formal 
Pedininge skits, eton) andecharacteristics related (to the 
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through adequate standardization, the evidence shows that 
such differentials remain, suggesting that males enjoy a 
preferential treatment in the market. 

Given the limited®scope of this section, a review of 
the evidence that documents the existence of this 
differential and its change over time will be made, without 
attempting to provide explanations or to measure the 
relative importance of these determinants. 

The ratio of male-female earnings by age groups 
provides an indication of the magnitude of the 
sex-differential Table III.6 summarises this information for 
the whole period and selected subperiods. It is seen that 
the overall male earnings, average of the period, has 
remained at a level of more than twice that for females; 
with earnings of the young and adult male workers being 
about 45% and 120% higher than their respective female 
GOUNnTerparES*®. 

If the distribution of earnings differentials by 
detailed age groups is considered, it is noticed that this 
distribution follows an inverted U shape; the differential 
increases rapidly from about 20% among the youngest up to 
150% among the adult workers aged 35-44 years old, declining 
smoothly thereafter. 

DimoOEnerawGLdsuwal teecarningsmoGmt tact nepr escent 
rewards for the productive contribution of workers, the 


2°(cont'd)jobs (type of position, hours of work, type of 
sector, etc.). For detailed information on the type of data 
collected, see Labour Canada, Women in the Labour Force: 


Facts and Figures, published annually. 
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Significant differentials by sex for the middle aged workers 
might well represent differences in human capital investment 
acummulated by both sexes, given that males show a greater 
continuity and attachment to careers and to the market than 
females. This observation, however, does not rule out the 
possibility of preferential treatment for males in gaining 
seniority positions. On the other hand, the insignificant 
differential among the youngest accords well with the low 
level of skills required by the type of jobs they are likely 
to perform, where experience is not a significant factor, 
making them better substitutes. In addition, their earnings 
are more likely to reflect the minimum wage legislation 
Father sthan their contribution to production, thus the 
insignificance of the differential. 

Over time the sex earnings differential shows a 
declining trend. This reduction, however, 1s rather modest 
and today's gap still remains at a high level, i.e., women's 
average earnings have increased to only 52% of men's 
earnings in the late 1980's from about 44% in the early 
1950's. The differential has been reduced for all age groups 
but the youngest; for the latter a continuous deterioration 
Startingein ne mid 1960S 1s observed: 

The improvements in the relative earnings of females 
occurred mainly among the young-adult workers (females aged 
20-24 and 25-34 years old).*' Among contributing factors is 


*'While at the beginning of the period the earnings of these 
groups represented only 64% and 51% of the earnings for 
males in similar age, at the end they have raised to 74% and 
5Oy 
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ehemshalt peruse in theirelevelstof educationsand formal 
training oriented to market activities that started in the 
Garly 1960's, Indeed; figures on the educational level of 
the LF reveal that while in 1960 only 9% of the women in the 
LF had post-secondary education, by 1971 this percentage 
Piereasednucor24% andrup. to ,3420ing19755°2 

Cyclical fluctuations in the level of economic activity 
have a definite impact on the earnings differential by sex. 
The extent and direction of this impact is revealed by the 
annual variations in the ratio of male-female earnings, as 
Figure III.7.a illustrates. It is Seen that major gains in 
reducing the differential coincides with periods of strong 
economic growth (shaded areas in the Figure). The most 
pronounced and regular gains are for adult females, a group 
thagetoeday not sonlyehas an important sharesof jehe market but 
also a more permanent presence. This evidence suggests that 
efforts towards reducing differentials of earnings by sex 
might succeed only under conditions of strong and sustained 
economic growth, otherwise the women's relative earnings 


position remains weak with a higher likelihood of subjection 


22 For complete evidence on the level of schooling of the LF 
by sex see Statistics Canada, The Labour Force. Although 
some differences in the definition of post-secondary 
schooling should be noted (only formal academic training is 
included in 1960, university and some other forms of post 
Secondary education in’ 197i,;eand starting inelg/Seabl forms 
of post-secondary schooling are included) the sharp upward 
trend of female education is a well proved fact elsewhere. 
For example, see the comprehensive study by zsigmond, Z.E. 
andmG wd. Wenaas. (1970)4.eparticularly?chapter S: which 
provides detailed data on the increased enrollment of 
females in Canadian educational institutions for the period 
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LOndiSerimination in periods of slack demand. 


2. Transformations in the Relative Earnings Structure 

A review 1s needed of the modifications experienced by 
the structure of relative earnings in connection with the 
observed changes in the relative size of the various age-sex 
groups of workers. Relative earnings are defined with 
respect to the earnings of the adult male workers, aged 
25-44 years old. This group was selected as the basic 
reference given its stable employment, participation and 
earnings behaviour over the period. *° Table III.6.b shows 
the average structure of relative earnings by sex and age 
groups for the overall and selected subperiods. 

If compared by sex, the information in the Table 
reveals three interesting features on the structure of 
earnings. First, the age distribution of female earnings is 
Mmicheflatter han that for males, a.e., the ratio of highest 
to lowest earnings among women is only 2.7 times compared to 
5.1 times among men. Second, the level of female relative 
Carnings 16 atemocse about one halt -obwzhe male veterence 
group. Thus, females enjoy a more even distribution of 
earnings by age, but only at a Significantly lower level 
Gian males imird se thessStructure oO: e€arnings) fon Males 1s 
much more rigid than its female counterpart over time, 
especially when the youngest and oldest men are excluded. 


>3annual earnings of the composite group are computed as a 
weighted average of the annual reported earnings of the . 
subgroups aged 25-34 and 35-44, the weights given by their 
respective share in employment. 
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mhese features “accord well with the traditional role of 
secondary workers assumed for females in the labour market. 

A more detailed analysis of the groups' earnings 
performance over time suggests that young workers have seen 
a continuous deterioration of their relative earnings. Among 
males, the relative earnings of the young have dropped from 
49% in the early 1950's to only 40% in the late 1970's: over 
the same period, a deterioration of 10% for young females 
has occurred (relative earnings fell from 33% to 29%). These 
changes are mainly explained by the sharp fall of the 
youngest group's (aged less than 20 years old) relative 
Carnings starting imithe mrad 4960's; Figure 1fl.7 2b 
illustrates the unfavourable shift against the youngest in 
the relative earnings structure when the 1951-55 and 1976-80 
periods are compared. 

Adult females have seen an improvement in their 
relative position over time. This trend is usually 
associated with changes in the industrial mix of the economy 
towards an increased importance of the tertiary sector, 
general improvements in working conditions -reduced hours of 
work, more part-time jobs available, increased automation 
among others- that have facilitated and expanded the 
employment opportunities open to women. Not less important 
has been the changed attitude towards women who work; 
indeed, social and cultural patterns have changed making it 
more readily accepted that women have a productive role to 


play in the market (see Peitchinis (1970) and Gunderson 
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(1980) amonge others )si:" 

Further insights on the transformation occurred in the 
sex-age relative earnings structure can be gained if annual 
changes are considered. Figure III.7.c illustrates the year 
by year changes in the relative earnings position of the 
various groups. 

In addition to the major trends, discussed above, the 
graph reveals that improvements in the relative position of 
women (except the youngest group) only began in the mid 
1960's. This upward trend has been accompanied by greater 
fluctuations of their earnings. Both facts can be associated 
with the increased share of women in the market. *5 

More important yet, it is seen that the substantial 
variations in the relative earnings of secondary workers 
fol lowea definitesprocyelicalipatterniein perirodsect 
expansionary economic activity (Figure III.7.c, shaded 
areas) the relative earnings position of these groups tend 
to improve significantly, while in periods of slow economic 
growth a marked deterioration occurs. Adult women enjoy 
greater gains with rapid economic growth, thus sex -earnings 
dltferential tend to decrease. 


34 Detailed data on the advances of women in the labour 
market can be found in the annual publication of Labour 
Canada, Women in the Labour Force: Facts and Figures. 
>5Their increased presence might well have served to reduce 
sex discrimination in earnings based on ignorance of their 
Gapabilities. On the other hand, 1ts greater share might 
have helped to increase the volatility of their earnings 
given the more irregular and lower degree of attachment to 
the LF, compared to males, that characterize the behaviour 
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In sum, the evidence reviewed in this section suggests 
that the relative earnings structure, eee and sex, has 
been flexible and sensitive to changes in the composition of 
the labour market and cyclical fluctuations in the economic 
activity. Young workers have seen their relative earnings 
position worsen; a fact that might well be attributed ‘to 
their arrival in the market in unusually larger numbers. 
Adult women, on the other hand, have seen an improvement in 
their relative position, in spite of their increased number. 
This fact suggests that other forces have played a major 
offseting role, such as the changed industrial mix of the 
economy and advances in reducing sex discrimination. These 
improvements, nevertheless, have been rather modest in view 
Ofethe stihl ysion@ivcant gap Of earnings by sex. Einally, 
the high sensitivity of secondary workers'earnings to 
cyclical developments suggests that sex differentials could 
be reduced, and the relative position of young workers 
improved, if a higher and permanent growth in employment 
occurs which is only possible under conditions of sustained 


economic growth. 
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IV. Employment, Unemployment and Labour Force Participation: 


Empirical Approach 


This chapter focusses on the simultaneous changes in 
employment, unemployment and labour force resulting from 
Variations in cyclical and demographic variables and related 
changes in relative wages and other factors. 

The chapter is divided into three parts. Part A 
examines the weaknesses of and interrelationships between 
alternative measures of employment performance. It 
specifically seeks to clarify the connections between 
alternative, frequently used, indices in order to select the 
most adequate combination of them for the subsequent 
empirical investigation. 

Part B defines and tests competing specific functional 
forms for a model of employment and labour force 
participation and sets out the appropriate specifications 
and estimation techniques to be employed in the subsequent 
empirical analysis. 

The final part of the Chapter is devoted to an analysis 
of the estimated results. It focusses on the direct impact 
that each independent variable has on a given age-sex 
group's employment and labour force participation, and 
indirectly on its employment and unemployment rates. Based 
on these estimated effects, this part also discusses some 


implicationsvot, thes=pro-cyclical™ labour force participation 
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behaviour by providing estimates of hidden unemployment and 


economic losses due to its existence. 


A. Alternative Measures of Employment Performance 


The analysis of relative labour market performance over 
time necessitates the choice of an appropriate labour market 
indicator, \fraditionally, the characterization of the 
relative hardship faced by different labour groups has 
relied on the examination of the paths followed by the 
employment (ER) and unemployment (UR) rates. Both aggregate 
rates give information on the ability of the economy to 
provide employment for a fraction of those actively engaged 
in the market while age-sex rates describe the distribution 
of employment among the various labour groups. 

However, these rates have been criticized and their use 
has become controversial because the actual count of 
unemployed depends crucially on definitional questions and 
these rates are sensitive to changes in labour force 
participation over the business cycle. 

Consider these problems in turn. Since the definition 
Gimlabourgflorcem(y) eis giventby, 

1). “le=heet Use 
and the conventional employment rate defined as, 

2 Rhea ea (U7) Orme Re = ele oe UG 


where E,U and L are the respective number of workers 
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employed, unemployed and in the labour force at any 
time t. 

Thus, errors in defining individuals as unemployed (and 
within or outside the labour force) arise when they are not 
actively seeking jobs and will therefore be reflected in U, 
L and their respective rates. A typical case occurs, for 
example, when there are so-called discouraged workers.°* 

If the magnitude of the meaSuring error in U is assumed 
to be w, then the reported labour force and related rates 
would be affected as follows,°?’ 

(a) ee t= ee eC ey 8G) b= Bit + ec) 
and: | 

Cape hy Ei Sele tho) Lo eOr, cen: G=eik= eURS 
and, clearly, an omission error (w >0) would imply that 
reported rates of unemployment (employment) underestimate 
(overestimate) the true levels, i.e. BR>"BR° “and UR®< "UR. 

Ina “dynamic context, on the®other hand, Fluctuations 
of these rates can be the reflection of two very different 
phenomenon with distinct implications for the real hardship 
faced by the various labour groups and related policy 
purposes. Consider, for example, a falling ER (UR 
increasing) as result of declining economic activity and 
tighter labour demand; the same result might be obtained if 


2¢6Those who are not counted as unemployed because they are 
not seeking jobs, even though they would like to work and 
have usually done so but have given up in their search, or 
who are young people and would like to work part-time but, 
again, have given up their search. 

—Toesimplutyenotataon, the time subscripust will be 
included in what follows only if its presence is absolutely 
necessary; otherwise it will be dropped. 
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improved economic activity were to attract more participants 
to the market (discouraged workers) than the number of 
vacancies open. This Situation can be easily understood by 
differentiating 2) with respect to time, 
3) (OER, / Ote = das OUR WOE 
Ory 
Se) eER ee aly) w=) URa Cie 1) 
where e, u and 1 are the respective proportionate 
raves@oL change? overy tame of hy Un, ands le icie.-oin 
general, x = (6X/6é6t)/X 
Thus: aedefinate fall ine ER (inereases ins UR)uus 
compatible with a decline in employment only (e<0), 
increases only in labour force (1>0) or combinations of both 
(ayexewer l>0abutl e=1)'s or ee. 1 <0owithee<1); 
Furthermore, if the error of measurement (w) varies 
with U over the business cycle, the conventional rates 
become weaker indicators of a labour group's performance 


over time. 


1. The Employment to Population Ratio 

In order to have a more meaningful measure of the 
relative hardship in the employment situation faced by 
labour groups and to avoid the problems mentioned above, the 
use of the employment to population ratio (EPR) has been 
suggested and enjoys increasing popularity in labour market 
research (see Brown (1979) and Moore (1976; 1977), among 


others). The EPR provides an indication of the fraction of 
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theswiolempocentmial labour Lorees (civilian population) in 
any group that 1s actually employed. 

Advocates of the EPR argue that this ratio avoids the 
etEeetSPOEtcycivcalevariatvon in LF participation rateseand 
definitional problems, since it doesn't depend on the degree 
to which a person must actively seek work to be considered 
unemployed, nor does it depend on whether his ideas are 
realistic (or unrealistic) as to employability, earning 
Capacity pusuitabliatyrot working conditions, netc.. (Moone 
GOR pede 23) os 

Since there is less scope for ambiguity in counting the 
employed and population in each group this measure becomes a 
more objective and unambiguous indicator of performance than 
the conventional rates, hence its popularity. 

Critics of the EPR argue that this ratio is not a 
practical measure of the unused labour supply given that the 
link between population of working age and labour force is 
by no means a predictable or constant one (Hughes and 
Perimans 01982) 14) ). 

Although some writers have focussed the discussion on 
an evaluation of the relative merits of each alternative 
indicator, the questions of real interest are clearly how 
the indicators are related and whether they can be used as 
complements. In fact, examination of these alternative sets 
of series in isolation may lead to different and 
contradictory conclusions or to an apparent paradox as 


Fellner (1978, 101) has noted: "..[an] increased proportion 
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of employed population and (simultaneous) increase in 
unemployment rates [are observed].."°* At present there is a 
considerable agreement that the various measures should be 
taken as complements in the analysis of the market. Even 
Moore (1976, #75) Fs cautious im his detense of the EPR “in 
Saying that "...evaluations of the labour market based upon 
employment data are not consistent with those based upon 
unemployment data..." .- ”* 

In sum, the alternative indicators may not coincide in 
their direction of changes and should be considered 
Simultaneously to improve the explanation of the changes in 
the market. It 1S possible that a constant EPR may coexist 
with a declining ER (rising UR) if E is just keeping pace 
with the growth in P and employment opportunities are not 
expanding at the same rate as the labour supply increases 
with rising LF participation. Thus, while the EPR would 
Suggest that no changes have occurred in the state of the 
labour market, ER would indicate a deterioration of the 
system to provide jobs and that any burden may be 


disproportionally shared by some groups. 


s'This paradox 1S based on the observation of the U.S: 
experience of the mid 1970s when the movements of the 
overall and groups EPRs and URS diverged. 

3° In addition, he emphasises the simultaneous use of both 
indicators in evaluating market performance by arguing that 
",.a high level of unemployment not accompanied by a low 
level of employment (relative to population) may not imply a 
deficiency in demand. It may, on the contrary, imply that 
large number of workers are seeking jobs, or seeking to 
change jobs, because employment opportunities are 
plenburuin. 7 Moore (19767 117/5)2 
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2. Reconciliation of Alternative Measures 

A close examination of the relationship between these 
Moteators’ tollows.8 First, the BPR 16 defined as: 

@)BPRA=Bey ey = Ey (Noe Ly) 

where P is population and NL are those not in 
the “LF. 

Second, changes over time in EPR are formulated as 
follows: 

S)MOBPRY/ OCS "EPR Ce =p) 

where lower case letters denote proportionate 
rates of change over time of the respective 
variables. 

Thirds sfromes) "it 1s evident that a rise in BPR, 6 > 9; 
is compatible with sa fall in ER (which from 3) and 3') 
requiresvonly that e°<"1) "as long as p < 1, 

In words, employment must grow faster than the 
population for the given (age-sex) group but not faster than 
thetqnowth sin the LF rf both EPR and LF participation are: to 
rise and ER is to fall. Only in the special case when LF 
participation remains unchanged will EPR and ER necessarily 
move in the same direction and hence all indicators be 


regarded as genuine alternatives. 


2.1 Employment Rates and Ratios of Employment and Labour 
Force to Population 

Consider now the relationship between the 
employment to population ratio and the employment and 


labour force participation rates which is shown by the 
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following identity, 
CREM /Pee= (BY /G,) (in /PA) 
ore 
6) )SEPRe 9] -BRy x PR! 
where PRi is the participation rate of the ith 
Group in period £, and Similarly for thesother 
variables already defined. 

Now, fluctuations over time in the EPR can be 
decomposed into the rates of changes of ER (and UR) and PR 
if the logarithmic expression of 6') is differentiated with 
respect to time. Then, following our previous notation, 
equation 6) (or 6') becomes: 

J) epraw-aer pre 

It is clear from 7) that EPR may increase as a 
consequence of an increase in PR (with ER remaining 
constant): an increase in ER (with PR constant): both 
increaSing; or a decline in one provided that the other 
increases more. 

The connection with unemployment is straightforward, 
since at a moment of time any member of the LF is either 
employed or unemployed. Equation 7) may be written as a 
fUNneCeEL One CLm UR, 

8) PepreeaG@iour!)e+ pr) 

Moreover, for small values of UR, 8) can be 


approximately reinterpreted as, *~ 


2°. Cince £or, small values of UR, say less than 0.1, “the: log 
of ER is approximately equal to the negative value of UR, 
1.€. InER = -UR 
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GP ae Dig ae=e Dr eneeAUR, 

Therefore, percentage changes in the 
employment-population ratio over time are approximately 
equal to percentage changes in participation rates minus 
Changes in unemployment rates. 

This particular decomposition has the merit of showing 
explicitly the variables whose behaviour must be explained 
Simultaneously if a complete description and meaning is to 
be attached to the changes occurring in the market. 
Variations of this basic decomposition might be examined, 
each depending upon the requirements imposed by the specific 
hypotheses to be tested in the empirical approach. 

It 1S worthwhile to note that most of the studies in 
this area have either concentrated on explaining employment 
(or unemployment) of groups demographically defined as, for 
example, the works of Feldstein (1973), Feldstein and Wright 
(1976), OECD (1980) and Freeman and Medoff (1978) or on 
analyzing the behaviour of participation rates as in Wachter 
(1972Pe1977)4 Perry C1977) for U.S. data and the recent work 
for Canada by Kuch and Sharir (1978). Others have attempted 
to deal with a complete demographic model of the labour 
market, a task which has proved to be a complex one (see for 
example Smith (1977) and Anderson (1977)). Only in the 
recent work by Clark and Summers (1981) a succesful attempt 
to link the alternative measures of employment and 
participation is reported. Schaafsma and Walsh (1983) follow 


a similar approach though their focus is on measuring the 
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impact of minimum wages. 


B. Empirical Approach 


Given the discussion of the interrelationship between 
alternative measures of labour market performance and the 
need to separate the effects on employment and labour force 
that cyclical, demographic, and other factors have had over 
the period of study, an indirect approach to explaining the 
behaviour of employment and unemployment rates is adopted. 
These rates are chosen as the ultimate representation of a 
group's behaviour since they Summarize the impact of the 
forces at work and are widely publicized and utilized by 
policy makers and private agents aS a guide to their 


decisions. 


1. Behavioural Equations and Expected Impacts 

For empirical purposes, the rate of change over time of 
a group's employment rate (ER' = E'/L') is decomposed into 
the rate of change of each group's employment, REP'=E'/P, 
and labour force, REP’=L /P, ratios to population, by 
following a similar procedure as discussed in the preceding 
section. Thus, 

Sy) hey) farye!, 2 ie hey 

where variables er, rep and rlp are rate of 


change over time of ER, REP and RLP, 
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respectively. The superscript i denotes the ith 
age-Sex labour group and subscript ~ stands for 
time. E, L and P are (as usual) employment, 
labour force and population of working age (15 
yrs and over). 

Thissparticuler definition of the Wratios can be 
justified on various grounds. First, their changes provide 
separate and unambiguously defined measures of movements in 
the actual supply and demand of each labour group. That is, 
the use of population instead of its labour force in the 
denominator avoids problems in interpreting changes in the 
traditional group rates. Second, biases arising from 
measurement and definitional errors are likely to be less 
important in this formulation since both variables in the 
ratios are drawn from independent sources and are therefore 
more objectively defined. Third, demographic impacts are 
allowed to enter as explanatory variables ina 
Straightforward fashion since the size. and changes over time 
of each group's labour force and employment are directly 
influenced by the variations occurring in its population 


size. 


1.1 Behavioural Equations 
For the above decomposition of changes in group's 
employment rates, the following general behavioural 


equations, common tovall 14 .age-sexwquoups, “sare 
*' Note that no attempt is made to provide a complete 
@xplatiation Of the Specific factors affecting each 
particular labour group's performance. 
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Labour Force Ratios: 
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Employment Ratios: 

ia REP hay Pi) ee (BCAS ARLE we RWG eke) 
with gy 20;9929>0; "93 20; gi" 20 
where BC is a proxy for business cycle or 
fluctuations in the aggregate demand level; RP 
ismeche@iractronsof=toral populatiom ofm@the ith 
population group, i.e. P'/P; RW' is a measure of 
the group's relative wage; X is a vector of 
other variables, especially the slowly changing 
socio-economic and institutional factors: f' and 
g' are functions whose specific forms are to be 
defined, and the age-sex groups are denoted by i 


Cis lfeere yas 


1.2 Expected Tneeee 

BC is expected to have a positive impact on the 
ratio of every group's employment to population (g; >0); 
that is, expansionary phases of economic activity are 
likely to stimulate the overall demand for labour, hence 
the positive effect of BC on the employment of every 
Groupesihe impact, of BC onetnes labour force 
Participacion rabivo will depend on whether \the 
discouraged (£; >0 or added (f; <0) worker effect 


dominates. 
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Variations in the level and composition of the 
labour force are expected, ceteris paribus, follow 
Similar changes in the population; thus a direct impact 
OF TRP. Won RLP. iseexpected to occur (t47 > 0) Macimiularly. 
although through less direct channels, employment ratios 
are likely to follow the relative availability of labour 
VGo, 20) elnetacta tt issexpected thatea tedative: excess 
of the ith labour supply would exert upward pressure on 
unemployment and downward pressure on wages which might 
induce firms to employ more of the relatively abundant 
and cheaper factor. These "demographic" effects, as 
opposed to "cyclical" and "time trend" effects are 
likely to explain the intermediate run performance of 
the groups in the market in view of the observed swings 
in the population's composition. 

Changes in relative wages are expected to have, in 
general, an indeterminate effect on labour supply (f3 
20) depending on whether the income or substitution 
effect dominates the group's decision to participate. 
The direct wage effect on employment could be 
unambigously predicted to be negative in a static model 
(gi <0). However, in a time series context, wages are 
not genuinely exogenous. Movements in wages can be 
viewed as being simultaneously determined with 
employment and labour force. Then the possibility that 


employment and wages move in the same direction cannot 
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ber ruled out, a priori. *2 

The impact of other factors (X) on the employment 
and labour force participation ratios cannot be signed 
with certainty for each particular group, given the 
complexity of the changes involved in this variable. 


DiS Ghee eand (og, 20). 


2. Data Sources and Definition of Variables 


feeveitatocurces 

Annual averages of population, labour force and 
employment for the fourteen age-sex labour groups are 
taken from the regular publication of Statistics Canada, 
The Labour Force.**? The age-breakdown includes the 
following *groups:) 920 years andeless, 20-24, 25734, 
35344 79452547 255=64 , and 165 year's and rover. ‘Themdata 
Gover sthemper1od 195021980. 

The lack of official data on wages by age-sex 
categories (and on a continuous time series basis) 
necessitated a search for suitable proxies. 

Besides Census data which is provided every ten 


years, income data for wage earners can be obtained from 


*2Consider, for example, that aS a consequence of a higher 
level of economic activity, employment and wages of some 
labour groups (particularly those more complementary with 
the ltxed factor) might “increase. In other words; upwards 
movements in wages could be just the outcome of employers' 
higher demand for labour. 

*3 Special tabulations for the annual averages, 1950-1980, 
were provided directly. These data include the major 
revisions done in 1966 and 1975. 
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three sources on an annual basis: 
- Statistics Canada, Income Distribution by Size in 
Canada covering the period 1951-1980 on irregular 
annual basis. 
- Department of National Revenue, Taxation 
Statistics, annually, promo es upeto 1980" and 
- Canada Health and Welfare, Canada Pension Plan 
Contributions, annually from 1968. 

Data from the first source were selected since it 
covered a longer period.** In addition, they seemed less 
affected by problems arising from definitional criteria, 
Since limits for tax exemptions in the second source meant 
this sample excluded that important part of the population 
with declared low income, and "eligibility" for pension plan 
as in the third source similarly reduced sample size. The 
specific series chosen were the average annual incomes of 
those whose major source were wages and salaries. Thus 
relative wages (RW') were expressed as the ratios of the 
average income of the ith age-sex group to the average 
income reported for all wage earners. 

The use of annual data is undermined by the influence 
that variations over time and across groups in the 


proportion of those working part time or only part of the 


*4I7t should be noted, however, that the data reported in 
this source correspond to the ‘Surveys taken on the years 
N95ieeid54 1957) 1959, 1961, 1965." biannually @ine@che period 
1967-1971, “and annually from 1971 up to the presentrdays- 
For, theimissinguyeéars, data 1Oreeach age-~Ssexygroup were 
interpolated based on the closest years for which 
information was available. 
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year can have on their measured earnings. It is also likely 
that fluctuations in the proportion of “part time work ‘could 
be inversely related to the level of economic activity and 
be more predominant among young and female workers. These 
observations suggest the need for a further disaggregation 
of workers and earnings by their full and part time status 
to isolate the effects of these changes. 

Unfortunately, data on employment and earnings by the 
required age-sex division is very limited.‘ Therefore, in 
this study no corrections are made to the basic set of data. 
This decision implies an assumption that the distribution of 
full and part time employees, as well as their earnings, has 
not varied over time and across groups. There is no doubt 
that this Ws %anetheroic™ “assumption, “but at sat wleast “avoids 
LHe Introductrlongortan arbitraryeycnuiterivon ein the correction 


process; moreover, its validity can be tested. 


2. Variables 

Business Cycle: Several measures have been 
Suggested as a proxy for this variable, but since the 
concern is with labour market conditions the analysis is 
restricted to those measures directly related to the 
labour market. Traditional candidates are: 


a. Employment(ER) and Unemployment(UR) Rates, 


*s Data on part time employment from The Labour Force Survey 
by age-sex groups only starts in 1967, beginning only in 
1971 on a regular annual basis. If only sex is considered, 
themsertes can be traced back to 1957. Hor itull/part. came 
earnings data by age-sex, series can only be constructed 
beginning in 1967 on irregular basis. 
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b. Adult Male Unemployment Rates (URAM), 


Head of Household Unemployment Rate (URHH), 


ie) 


d. Long Term Unemployment Rate (URL), 
e. Unemployment to Population Ratio (UPR) 
f. Employment to Population Ratio (EPR) 

The ER and UR seem inadmissible because they 
reflect labour force responsiveness to market 
conditions, a phenomenon to be estimated. URAM and 
URHH avoids to a great extent the impact of 
variations in the labour force, but since members of 
these groups are likely to be the least affected by 
changed market conditions, movements in this rate 
would only provide a rather weak proxy for cyclical 
fluctuations. The selection of URL seems eedec nace 
in this context, since by definition (and 
construction) is oriented to capture long-run 
effects in the market, while the concern here is on 
the eftect “of short-runscyclical fluctuations of the 
economic activity. 

The last two alternatives are more adequate, 
though EPR appears to be the best proxy. In fact, 
movements in EPR are directly related to changes in 
labour demand and the ratio components can be 
objectively measured at any time. This is not the 
case for UPR, since besides the definitional 
problems involved in classifying workers as 


unemployed (discussed earlier), UPR is a weaker 
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proxy, Since changes in U are more likely to be 
positively related to exogenous changes in L' and L 
(when unaccompanied by short-run variations in 
labour demand). Thus a probability of spurious 
positive correlation between the dependent variables 
(RLP' and REP') and UPR exists, which would not 
reflect the expected effect of the BC variable. *® 

In consequence, EPR 1s adopted as a proxy for 
labour market conditions in the empirical work, 
although it is recognized that it is not an ideal 
index. Among the weaknesses of this indicator, its 
joint determination with the individual's dependent 
variable (EPR') seems to be the main problem. 
However, Since it cannot be expected that reporting 
and/or measurement errors of the EPR's across groups 
follow-a definite a priori pattern, ito 1s unlikely 
that movements in both group and aggregate EPR 
variables reflect only Spurious correlation. 
A minor problem is posed by its lack of definite 


meaning with regard to the actual population 


interested in labour market activity, as 


discussed earlier.*’ 


46Por a more detailed discussion on this issue see Bowen and 


Finegan (1969, 502=4) 5116-22) sMincer (1966, 78-80, 
109n), Proulx (1969, 272), Green (1977) and Grubel, 
Saxm1o75 ne 


84-91, 
Maki and 


“Thats, thesinclusivon ofeallethespopulation, in, working 
age, P, in the denominator’ of EPR’ treats all members of the 


population as equally interested in employment and 
participation in the market. 
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Demographic changes are expressed through the 
RP's variables, which capture the changing 
composition of the population in working age and 
atfectsthe Size and=composition of eachegroup Jabour 
force (REP )< 

Other gradually changing factors (X) are 
proxied by the use of a time trend (T) and the 
squaresofiite (17) laThe detter enters the 
specifications to allow for non-linear changes in 


the dependent variables. 


3. Testing Functional Forms 

In the related empirical literature it is common to 
find that researchers usually select @ priori a particular 
functional form for the employment and labour force 
participation equations (10) and 11) above). The most 
popular are the linear and double logarithmic forms. 
However, Since neither theory nor the empirical evidence 
acummulated have dictated the appropriate functional form 
the model should assume, it 1S more convenient to leave the 


decision to the data and estimation procedures. 


3.1 Box-Cox Transformations 
This can be done by using the power transformation 
introduced by Box and Cox (1964): 
12) y(r) = (yA- 172 
where y is a vector of observations on the 


dependent variable and A is the power 
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Seethaecrvent cof tye = 
Thus 1f£ the transformation given by 12) is extended to 
all variables in the specific equation of interest a general 
unrestricted model can be defined, and its parameters 
estimated, as follows: 
USD NAOT Ee 7 8 Ayano MONO mec ys 
where y 1S a vector of n observations for the 
dependent -variablewtand¥xy is the 1th (as1, 799k) 
explanatory variable. The coefficients a;,'s and 
A are the parameters to be estimated. 
The alternative competing models are in this case, the 
linear specification, 
TA) yo aL eae ee ee 
and the log-linear specification given by, *’° 
(ae Cy ee ont ey dp br) Gx eee 
Formal statistical tests to compare the validity of the 
alternative models use the Likelihood Ratio Test (LR), 
Po ERe me 20s) /.(0)) xen 
where L(@) and L(@) are the values of the 
likelihood function based on the restricted and 
unrestricted models (i.e. 14) or 14') and 13) 
respectively). LR follows a Chi-square (x*) 


distribution with m degrees of freedom, given by 


*® There various cases of interest depending on the values 
of the power coefficient: if A7*0 then, y(A)= Inly); if A>1 
Phen ry) amy mit et phen.) CN) ty erecC {on 

4° A general discussion on Box-Cox transformations and use 
of tests to discriminate among competing models can be found 
in Zarembka (1968). For a more recent and general review see 
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the number of restrictions imposed on the 
parameters.°*° 

In Ordemete test stherspeciftic functional form of the 
general models postulated by equations 10) and 11), the 
unrestricted model was defined by, 

PG )iey RRS econ sik eka, Ue ere ga (Nm tame 

where y' represents either the ith group labour 
force (RLP') or employment (REP!) ratios. The 
x;'S are the respective explanatory variables 
(EPR, RW' and RP! or RLP!) while T and T° are 
the time trends for other socio-economic 
Factors. 

The time trends were excluded from the general 
transformation, since the choice of model is invariant to 
any arbitrary scale of this variable. The alternative 
competing models to be tested against the general 


unrestricted given by 16) are, 


The linear models, 


(7) REP’ =Saqo ay, + Gao +0a4,5PR + ay Re. + 
aaeRW eu 

and, 
18) REP! = Bio + BiiT + Bi2T? + B,3EPR + By4RLP' + 


B,sRW' + 9, 

versus the log-linear models, 
igen en RGP awa ee oie io eor a NB PRies 
Gal iRpleteaS RW edie 


5° For a discussion on the connections between this test 
(LR), Lagrange Multipliers and Wald Tests see Buse (1982). 
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and, 
16") INRED Ve fo + Boar Boe + be ine PRer 
Sera NREe Veep el NRW! ods 
R@sults for the tests on functional forms are 
summarized in Table IV.1, and complete results for the 


competing equations are shown in Appendices Al and B1.°' The 
model was also estimated so as to correct for 
autocorrelation of residuals and simultaneity bias and the 


results are reported in later sections. 


3.2 Linear versus Log-linear Specifications 

Table IV.1 presents the LR test values for the 
unrestricted and competing (restricted) specifications 
of the labour force and employment ratio equations. 

For the labour force ratio equations (RLP') the 
results of the test show that in 50% of the cases both 
Specifications -linear and log-linear- fit the data 
adequately and cannot be rejected. In four out of the 
remaining seven cases*®? the linear model (Li) is an 
inappropriate representation and is thus rejected. Both 
models (B) are rejected in two cases (see M(25-34) and 
F(<20)) and the log-linear is only rejected for 
FG55-64).. 


>1 The unrestricted model (equation 16)) was estimated by 
the BOX option of the SHAZAM computer program, Version Zi), 
(July/1979), while the restricted alternatives (equations 
17) and 18)) were estimated by OLSQ technique. (OLS option 
in SHAZAM). For details on SHAZAM see White (1978). 

52 See RLPs results, reject column, for Males M(<20; 45-54) 


and Females, F(20-24; 25-34). 
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If the employment ratio (REP!) equations are 
examined the reported values for the LR test give less 
eonclusive results. )incofacts in’ six souteot fourteen 
eases both specifications are rejected®*. Among the 
remaining eight cases the linear specification is 
rejected in three cases (i.e. for M(45-54) and F(<20; 
95-64) ) and the log-linear only for the oldest male 
group, M(65+). For the rest (four cases) the low values 
of the LR statistics do not allow us to draw significant 
conclusions, thus we cannot discriminate among the 
competing models. 

The overall evidence tend to favour the log-linear 
over the lineal model. These results, however, should be 
considered with caution since it should be clear that 
the LR test is clearcut only for large samples, i.e. LR 
YS aSymptotically distributed as the x* distribution. In 
addition, the estimation procedure for the unrestricted 
model, though close to a maximum likelihood, doesn't 
guarantee a global maximum for the value of the 
likelihood function; thus reported LR statistics are 
conditional upon these estimates. More important yet is 
the fact that the general model, taken as benchmark, is 
Only an approximation to the “true” “unknown model.= vin 


any event, subsequent discussion will be based on the 


53See M(25-34: 35-44) and F(20-24; 25-34; 35-44; 45-54) in 
REPS equations. 

®4In fact, there are other possible alternatives as the work 
by Spitzer (1982) illustrates. However, cost considerations 
prevented us from further pursuing this exercise. 
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log-linear specifications, unless otherwise stated. For 
completeness, however, and to facilitate eventual 
comparisons, results for the alternative linear model 


will be included in Appendices A1 and A2. 


3.3 An Overview of Results 

A summary overview of the results based on OLSQ 
results (see Appendices Al and B1) reveal that both 
Specifications are acceptable if the R?'s and 
Significance of the estimated coefficients are taken as 
a criteria; only the employment and labour force 
behaviour of the oldest(65+) female group is not 
Satisfactorily explained. The values of the 
Durbin-Watson statistic (DW) suggest the presence of 
autocorrelation in most equations. 

The cyclical variable has a positive effect on the 
labour force participation of all groups, suggesting 
that net discouraged workers dominate the group's labour 
force behaviour. The most responsive are one secondary 
workers, as the values of the corresponding elasticities 
indicate (see Appendix C1). On the employment side, 
females are the least affected by cyclical developments, 
while among males the young and older adult groups 
(20-24; 45-64) experience the greatest impact. 

Demographic changes, as expected, have a positive 
effect on the labour force. Employment follows closely 
the relative supply of Labour though in Mose cases it. 


reaction is not enough to provide jobs to all available 
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labour elasticities are less thane!) see Appendix C1) . 

Changes in relative wages have in 50% of the cases 
a negligible impact on employment and labour force. When 
a Significant impact is observed, they appear to serve 
as an incentive for participation among women and the 
youngest and older male groups. On employment its 
effects are positive for the adult male and female 
workers, a result that is not surprising if movements in 
wages are simply the outcome of competition in the 


hiring of the most skilled workers. 


4, Estimation Procedures 

Since the above results, derived from OLSO estimates, 
show significant autocorrelation of residuals, both 
specifications for employment and labour force participation 
ratios were re-estimated using a correction for 
autocorrelation in order to improve the efficiency of the 
estimates.** Complete results for both models are reported 
in Appendices A2 and B2 for the linear and log-linear 
Specifications, respectively. 

Examination of the results for the estimated 
autocorrelation coefficient (p), its significance and the 
improved DW statistics confirm the validityoot first “order 
autocorrelation assumption and the need for the correction 


introduced. 


>5The option AUTO of the SHAZAM program was utilized. 
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The inclusion of the RLP''s and RW''s as explanatory 
variables in both set of equations (RLP' and REP!) raises 
the question of the consistency of the estimated 
coefficients in these equations since these variables cannot 
be considered as truly exogenous. In fact they can be viewed 
as determined simultaneously in a larger system.** In this 
case consistent estimates can be obtained if Two Stages 
Least Squares or Instrumental Variables (IV) techniques are 
employed. 

The additional presence of autocorrelation suggests 
that a combined technique that also corrects for the latter 
problem should give consistent and more efficient estimates. 
Recognition of both problems support the use of a combined 
technique, as provided by the ARI(INST) option from the TSP 
program, to ensure consistency of the estimates. The 
appropriate instruments chosen were the actual exogenous 
variables (T, T** EPR, RP' plus a’constant term), the same 
variables lagged once and lagged values of the dependent and 
endogenous variables (REP!,, RLP!, and RW!,) according to 
the discussion by Fair (1970). 

It should be noted, however, that an examination of the 
series for relative wages (RW') showed that changes in the 
structure of earnings varied Slowly over time.*”’ In view of 


S*Alternatively, the problem arises from the nonstochastic 
character of the RLP''s and RW''s variables. On this issue 
Seerkmenta Cl971))) Chapters 8. Ssandai3- 

“'*Thisséevyidence Suggests that a more complex simultaneous 
system characterizes the functioning of the market that 
requires further work in modelling. A more detailed analysis 
of the variations experienced by the relative earnings 
structure is postponed to the following Chapter. 
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this evidence little gains in efficiency can be expected by 
choosing their lagged values as instrument for the RW''s; 
thus, in these estimates only the current values of the 
groups' relative earnings were included to avoid further 
reductions in the already limited degrees of freedom. 
Complete results for the log-linear model are presented in 
Appendix B2.3. 

Comparisons of the estimated coefficients derived from 
the OLSQ, AUTO and ARI(INST) techniques reveal that their 
values do not differ significantly. However, the estimates 
from the latter two procedures are more efficient, in 
general, as their improved t-statistics values indicate. To 
facilitate further comparisons among the different set of 
estimates, the partial impact of the main explanatory 
variables, in terms of partial elasticities, are presented 
rneAppendixheZs Ir 

It is interesting to note that a consistent pattern and 
Significance of effects are obtained across Specifications. 
It is only in the linear specification (which was rejected 
by the LR test on functional forms, see Table IV.1) that the 
elasticity values do differ considerably.°* If the 
comparisons of estimates are made across techniques but 
within specifications, it is seen that improvement in 


techniques result in theoretically more plausible and 


['hor the Le pabticipation ratio equations compare, the 
linear and log-linear models for M(<20; 45-54) and F(20-24; 
25-34): for employment ratio equations see M(45-54) and 
F(<20: 55-64) in Appendix C2.1 or detailed results in 
Appendices A2 and B2. 
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moderate values (see Appendices Ci.1 and C2.1) for the 
coertiovents . 

In sum, the evidence reviewed on functional forms, 
autocorrelation and techniques allow us to conclude that 
reliable estimates for the labour force participation and 
employment ratio equations over the period are obtained if 
the log-linear models corrected for autocorrelation are 
considered in our subsequent analysis. Hereafter, comments 
will be based on them (complete results shown in Appendices 


Boi angeBe 


C. Analysis of Results 


An attempt to provide answers to the various questions 
raised in the theoretical discussion contained in Chapter 2 
1s made in this section. First an examination is made of the 
impact that cyclical fluctuations have on the employment and 
labour force participation of the various labour groups. The 
focus seeks to evaluate their relative and absolute 
responses and to provide evidence on the level and 
composition of the hidden unemployed, potential labour force 
and associated employment and unemployment rates. 

Second an examination is made of the impact of 
demographic changes on the composition of employment and the 
labour force during the period and their estimated effects 


Om the relative hardship of the various labour groups as 
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measured by their unemployment and employment rates. 
Finally, an examination of the role played by relative 
wages and other factors on the demand and supply of the 


age-sex labour groups is made. 


1. Cyclical Fluctuations of Employment and Labour Force 
Following the discussion of section B.1 above, consider 
the cyclical response of group's employment rates. This 
response, according to 9), can be decomposed into demand and 
labour supply cyclical reactions as follows, 
Cyclical Employment Rates Elasticities: 
TONER Ba, Sie 
where a and Br are the cyclical employment 
and<tabour force elasticities of the ith group. 
Since the group employment is directly increased by 
cyclical effects (EPR) and indirectly by the derived change 
in labour supply (effect of EPR on RLP' which, in turn, 
affects REP' according to 17') and 18')) the group 
employment elasticity can in turn be expressed as, 
20) Ege! = Bs + Baas 
where a, is the cyclical impact on labour force 
and B, the induced employment effect of changed 
labour force, both measured as elasticities.°®° 
The indirect effect reinforces or offsets the direct 
employment creation depending on whether the discouraged or 


5° For consistency we keep the notation employed in 
equations 17') and 18'), except that we have dropped the 
Subscript 2, indicating the log-linear Specification, which 
is now being used. 
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added worker effect dominate the groups labour force 
Reaction (i. 6.8 a. -0 Or <0) respectively). in tact yan 
expansionary phase not only means that workers from each 
category are more in demand (scale effect)as measured by the 
direct employment effect but, also, an increase in the 
relative supply of a group (stemming from discouraged 
workers) may induce substitution and more employment of 
those in relative abundance. Thus, both effects act in the 
Same direction. For groups in which the added worker effect 


dominates the opposite result can be expected. 


1.1 Cyclical Response of Employment Rates: Elasticities 

Combining 19) and 20) above, the employment rates 
elasticities can be re-written as, 

2 ert ogee (ie 1)a., 
which provides a straightforward decomposition of the 
total effect by source of variation. Estimates of these 
elasticities and the relative importance of the direct 
employment effect are included in the next Table. 

Column 1 of Table IV.2 shows that group employment 
rates have a relatively inelastic response to cyclical 
fluctuations. This is more evident for women, where a 1% 
change in BC (proxied by the EPR variable) would be 
followed by a change of only 0.16% in their employment 
rate. The male rate elasticity 1s more than double *that 
of females. Young workers are the most cyclically 
sensitive group (0.57%), with the young males" reaction 


being the highest (0.79%). 
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DiEsconsidered in isolation, these results could 
lead to the misleading conclusion that cyclical 
fluctuattons have a negligible impact in the labour 
market. However, the disaggregated results for 
employment and) labour force participation reveal that 
SubStantlal@variation Occurs across Groups im response 
to cyclical developments, as shown in the following 


sections. 


1.2 Cyclical Impacts on Employment 


On the demand side, the groups! employment 


Ej 


elasticities with respect to total employment (é', 


column 2, Table IV.2) exhibit a well-shaped saucer form, 
1.e. the youngest and oldest groups present the highest 
employment response, while the lowest elasticity values 
are recorded for the middle-aged workers. 

The above evidence conforms well to the 
expectations that age 1S a good proxy for the experience 
| and skill sought by employers up to the point at which 
technical obsolescence is likely to appear. Thus, 
employment of the middle-aged workers is the least 
cyclically affected; in response to a change of 1% in 
total employment, the employment of this group would 
only change by about half the change experienced by 
young workers. 

Tiedivisione=by Sex 1S iconsidered, the velasticiry 


estimates suggest that employment of both sexes react 
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Similarly over the cycle*® thus, employment 
differentials by sex would remain unchanged in the 
aggregate. Comparisons by age-groups however, show that 
females have a lower elasticity for most groups, 
suggesting that their employment position is relatively 
Hess al rectedmby cyclical ft uctuat1 one clan tor 
males, ‘*' 

The above conclusion is strongly supported if 
attention is given to the relative importance of the 
direct cyclical effect on employment (i.e. as measured 
by the 62 coeltfticient an column 2") of the Table 1V.2 ) 
which is consistently much lower for females than for 
males, suggesting that, among permanent (rather than 
transient) members of the labour market, females are 


more protected. 


ino Gyelvcab-impacts on Labour Supply 

On the supply side of the market, labour force 
elasticities by age-sex groups present a shape similar 
to those of employment. The close association between 
employment and participation responsiveness to cyclical 
developments across labour groups suggests that the 


degree of discouragement is related to the degree of job 


'° Thesestimated elaSticity values are 0.82 for males and 
0.85 for females. 

“ This finding agrees with ireported evidence that’ female 
employment tends to be concentrated in relatively cyclically 
protected occupations and industries swhite collar type 
occupations and service oriented industries; see Ostry and 
Tawad ee (hO7 2) 13.3) 
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security enjoyed by workers. °®? 

As column 3) of the “Table ‘reveals, ‘the estimated 
elas trevGlespads, S2 care tall positive peqiving strong 
Support to the existence of a dominant discouraged 
worker effect for all groups. The overall positive 
response of of the labour force to employment 
opportunities (i.e. with an estimated value of 0.50) 
suggests that increased employment will not decrease the 
actual level of unemployment in equal magnitude, thus 
the creation of about 2k jobs would be necessary to 
reduce the number of unemployed by k. 

Female participation behaviour is more cyclically 
responsive than male,‘* result that accords well with 
the traditional label assigned to these secondary 
workers. Participation of young and older workers (also 
often referred as secondary) is the most sensitive, 
while that of middle-aged male workers is the least 
cyclically sensitive. 

The results presented confirm the great differences 
OG€CUrring im group "participation in “response to cyclical 
fluctuations. If considered in connection with the 
groups' employment reaction, a clear explanation of the 
overall cyclical impacts on employment rates is 


obtained. In the case of females, the increased 


‘2 This observation was first done by Dernburg and Strand 
(4966. 81)8 in dealing with thesU-S.emerket. 

«2? See Appendix B2.1 for complete results: alate 
S4Cecucolumn 3, Table I1V.2. athe values, of velasticities are 
0.69 and 0.42 for females and males, respectively. 
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employment is almost totally offset by the strong 
pro-cyclical female participation behaviour; thus, their 
employment rates provide little indication of real gains 
in group employment. On the other hand, the cyclical 
impact on male employment rates is less extreme, given 
the more inelastic male supply of labour: thus 
Variations in their employment rates tend to follow 
closer the changes in the overall labour market 


conditions (as measured by the overall employment). 


2. Some Implications of the Cyclical Estimates 

Some implications, based on the results of the 
estimated employment and labour force participation 
equations are examined in this section. First, an evaluation 
1S made of the absolute impact on the composition of 
employment an assumed job-creation program would have. 
Second, the composition and absolute levels of hidden 
unemployment throughout the period of analysis are examined. 
Finally, some estimates of the economic losses due to the 


existence of Hidden unemployment are discussed. 


1. Job Creation Programs: Absolute Impact on Employment 

Consider now the proposal of a job-creation program 
that seeks to generate 100 thousand new employment 
opportunities in the market over a year. This objective 
is equivalent to an increase of about 1.4% in the 


average observed EPR variable over the 1950-80 
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period, -= 

From the policy makers point of view, various 
questions are relevant to an evaluation of the impact of 
the program. Among others, who would be the eventual 
beneficiaries of the program? How would total and groups 
unemployment be affected? The estimates presented in 
Table IV.3, attempt to provide some evidence useful for 
the evaluation of a program with such characteristics. 

The bottom line of Table IV.3 provides estimates of 
the total impact of the assumed job-creation program. It 
is seen that an increase in total employment of 100 
would be accompanied by an increase in the labour force 
of 53 new members, which implies that actual 
unemployment would be reduced by only 47. Therefore, the 
estimates suggest that, for each person meant to be 
rescued from the actual ranks of the unemployed, the 
proposed program should consider the creation of at 
least two new positions. 

If the analysis is done by sex, the reported 
estimates imply that eighty per cent of the reduction in 
total unemployment would be due to decreased male 
unemployment. In other words, for every five unemployed 
workers rescued only one would be female. This result is 
the outcome of the relatively high female labour force 


‘5 In other words, the program seeks to rise the average EPR 
level from 55.23 to 56.0 in one year. The implied absolute 
change cf 0.77 percentage, points 1S not unrealistic it 
compared to the annual average change of 0.61 points 
experienced by EPR over the 1958-80 period. 
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resposiveness to job opportunities. Indeed, the program 
would tend to increase female employment by 31 persons 
of which, 22 would be new members -just attracted to the 
labour force- and only 9 rescued from the unemployed. 
For males, however, the increased employment of 69 would 
reduce the number of unemployed by 38, the difference 
(31) being absorption of new members. 

In terms of age, the reduction of unemployment 
comes mainly from the younger groups, i.e. about 60% and 
66% correspond to male and female workers aged 34 years 
and less. If employment is considered, the same groups 
would again benefit most from the program: about 57% of 
the jobs created for males would employ workers aged 34 
and less, while the same age-groups would account for 
almost 67% of new female employment. 

It is worthwhile mentioning that the above findings 
only providewan’ indication of the effects of the 
proposed program based on the average values of the 
variables in the sample. For any specific year, these 
estimates should be qualified by including the effect of 


changes in the other variables. 


2. Hidden Unemployment and its Composition 

The evidence of net discouraged worker behaviour 
for all the groups implies that in periods of economic 
slack, the measured labour force is lower than it would 
have been had the economy been at a ful] or high 


employment level of activity. In this situation, the 
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recorded level of unemployment understates the 
additional number of jobs needed to restore a high level 
of employment. 

In estimating Hidden unemployment the traditional 
procedure involves the estimation of a "potential" 
labour force level associated with a measure of the 
natural rate of unemployment that is believed to have 
prevailed over the period, say 4% to 5%. These estimates 
become less reliable the longer the time period 
considered, since the natura] rate may be shifting due 
to the changing demographic composition of the labour 
force (for example). Although, it is clear that any 
decision on this matter involves a certain degree of 
arbitrariness, the need for some standard to evaluate 
the performance of the market and the economy justifies 
the procedure. 

To reduce the degree of arbitrariness in the 
estimatesvof the “potential elabourvfiorce (PLE°)tand to 
allow estor the changing structural features of the 
economy, a flexible measure of high employment’* is 
constructed(EPR°). This measure is based on the highest 
observed values of the EPR variable over the period, *’ 


with the gap years estimated by linear interpolation. 


6¢ Note that this 1s a measure of Migh employment rather 
than the usual fuJ] employment associated with a fixed 
natural rate of unemployment. 

‘7These values follow closely the observed peaks in the 
economic activity over the period according to the timing of 
the Canadian growth cycle. For details see Kaish (1982) and 
Royal Bank "Trendicator" (1978). 
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In following the growth cycle chronology, the EPR 
variable compares well with other usual alternatives 
based on unemployment, (i.e. UR, URAM or UPR) over the 
Ma JOr partyvof the period. They wonly diverge in ‘the last 
decade when EPR tend to rise simultaneously with UR. 
TiS SPNOLMSULDIVSing aiihaccountems etakeniot ethe efact 
that an increasing participation of women and young 
workers has occurred. These groups have had a relatively 
high frictional unemployment rate, thus the overall UR 
has been rising as a reflection in part of this 
phenomenon. The EPR, on the other hand, is more likely 
to reflect directly the cyclical changes (through 
variations in its numerator, the number of employed) 
remaining less affected by changed participation. 

The reported estimates of the PLF° are based on the 
individual results of the regressions by sex-age groups 
(as reported in Appendix B2.1) after replacing the EPR 
variable by its: high employment level EPR® and an 
allowance made for autocorrelation of residuals. That 
is, 

22 seein a i GXa) amo ase a (eae: ype 

where ¥ is the predicted value of 1lnRLP' based 
on the group's explanatory variables x''s: T, 
T?, InEPR°, 1nRP', 1lnRW' and on the estimated 
coefficients a "sand os the ‘oefiicrvent of 


autocorrelation. Superscript 1 stands for the 


age-sex groups. 
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Estimates of PLF°**® by age-sex groups are presented in 
Appendix D1 (D1.1 for males and D1.2 for females). Hidden 
unemployment estimates, i.e. the difference between PLF'° 
and LF', by groups are shown in Appendix D2.1 and D2.2 for 
males and females respectively. A summary of the total 
estimates of Hidden unemployment by sex and main age groups 
1S presented in Appendix D2.3. Finally, estimates of the 
specific sex-age "potential" employme rates are included in 
Appendix D3.1 and D3.2 (males and females respectively). To 
keep the analysis and comments on these results manageable, 
a summary of results for the aggregate LF -potential and 
actual- and associated employment and unemployment rates are 
presented in Table IV.4. 

Inspection of the hidden unemployed estimates (HID, 
column 3 in Table IV.4) reveals the presence of some 
Suspicious negative values. These values should not be seen 
as conflicting, since these eStimates can be considered very 
conservative, and rather than providing "potential" 
estimates of the LF associated with an arbitrary measure of 
full employment, they can only be interpreted as a "high 
employment LF" according to the real capacity shown by the 
economy. Furthermore, the two outlying observations, 1966 
and 1975, can be well explained by the major definitional 
Fevisionseot the lr Survey done sins those years. = 


6® The actual values of PLF°® are obtained after 
antilogarithm is taken and reescaling by P (population in 
working age) is done for every year. The Cote) Pabst each 
year is based on the aggregation (sum) of the individual 
Groups ePur ier 

6* In the discussion the 1966 and 1975 observations will be 
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TABLE IV.4 Hidden Unemployed, Actual and Potential Labour Force 
Employment and Unemployment Rates over the Sycley ly o7- 


Labour Force Hidden B 1 Rates of : 

eee en KESIRESS employment Unemployment 

PLF LF HID Gyele PER ER PUR UR 
(000s) (000s) % 3 


1952 5348.7 5324 24.76 - - 96.64 97.09 Siete) Za9 1! 
53* 5451.5 5397 54.53 1q2 loa 96.03 97.00 3.97 3.00 
54* 5550.3 S4Oou 56.37 'q3 ‘mlo 94.46 95.43 Ce CGY; 


1955 5648.2 5610 37.24 + - 94.97 95.61 6.03 4.239 
56. OVioee ores -6.77 ;q& ;mll $6.72 96.59 3.28 Ds4l 
t7* 6027.5 6008 19.54 | | 95.08 95.39 4.92 4.61 
5e* 6210.2 6197. 71.16 ‘q3 ‘'m08 92.19 93.29 reeishh | Cony pe) 
59x 6329.5 6241 87.46 -q3 ,mlo 92.7% 94.06 7.26 5.9% 

1960* 6455.9 6411 4h 97 | 92.40 93.04 7.60 6.96 
61* 66112:0 6521 88.00 ‘ql ‘mQ3 91559. 92.05 S.41 7.15 
62* 6736.3 6616 2. m03 92.41 94.09 7.59 5.91 
63* 6867.4 6749 118.46 mO5 92.83 94.46 Headly) 5.54 
64 7040.7 6933 107.62 = - 93.97 95.52 (Seay Ay) 

1965 7258.0 7141 115.98 = - 94.54 96.09 546 3.91 
66) (elo? 7o0> -L70.3L a2 md3 98.70 96.41 1.30 3.59 
67* 7648.0 7635 Lies h | 95-76 95.93 4.24 4.07 
Gas 7873-7 7897 36.66 lql ‘mo2 94.76 95.20 5.24  4&.80 
69* 8140.1 8068 72.07 Bs tae 94.50 95.34 Doble 4 66 

1970* 8293.8 8265 31.81 ‘q4 ml2 93.78 94.11 (Sy 5.89 
71 8552.3 8501 50.30 - -. 93.05 93.61 6.95. 16.39 
72 8801.0 8743 57.99 - = 93.07 93.69 6.93 6.31 
73 9167.3 9107 fon try oe | - = 93.79 94.41 Gace 5.59 
74 9546.1 9461 93.84 fas ee 93.77 94.61 6223 5.39 

19752 9788.6 9974 -177.42 ‘q2 m10 94.84 93.08 Soaks} 6.92 
76 10219.6 10206 14.57 - lear? 92.76 92.89 7.24 Yodtal 
77 10481.9 10499 -18.09 - m07 92.04 91.89 7.96 Sell 
7g 10812.1 10882 -72.94 - - 92.23 91.64 ottt/ 8.36 
79*11284.0 11207 76.05 m09 91.89 92.52 Srl 7.48 
80*11618.4 1t522 97.33 [eee 91.71 92.48 8.29 oS 


* Years of 'Low-employment' according to recessionary cycles 
in column: Business Cycle 


a Major revisisns done to definitions and estimates of Labour 
Force Survey 


Variables: 

PLF, Total Potential Labour Force, see text and Appendixes 
Die leand Dilj2 form detailed estimates. 

es Totals Labour HOrce — sOuUnCce ss Eat otacs sGanada,. Hunemla— 
bour Force (unpublished annual estimates). 

HID, Total hidden unemployed = PLF. = LFY 


Business Cycle, Recessionary periods measured from peak to 
trowehs; gq) 2s the ith quarter. Sources Royal Bank (1976) 
Mes them Shimon thmOOtlrL Ceska Sines 191312.) 
PER, Potential or'High-employment' employment rate, i.e. 

HO /PLUn . where s is actual employment in period t. 
ER, Aé€tual employment rates,i.e. E,/LF 
PUR, Potential or 'High-employment' uhempfoyment rate 
UR, Actual unemployment rate 
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The HID estimates become meaningful if compared with 
the pattern followed by the economic cycles in the 
pepiod. ie iteis evidentviromithe Table thateamcerong 
positive association exists between the size of HID and the 
Stage ofethe recessionary cycle, i.e. the number of HID 
increases as the economic slowdown tends to its trough. This 
comparison is somewhat obscured, however, by the fact that 
Our estimates are annual averages. Thus, the exact 
correspondence of HID to the timing of the cycle cannot be 
clearly observed. 

Actual employment rates during recesions’' tend to 
overstate the real rates by about a 0.87 percentage points 
on the average, i.e. the average for the overall reported ER 
is 94.36 while the estimated potential ER is 93.49; these 
averages are calculated for the low employment years marked 
by an asterisk. The reported UR, on the other hand, is on 
the average proportionately 13% less than it would had been 
if the hidden unemployed had been counted in the labour 
force (the average UR reported for these years is 5.64 while 
corrected for hidden unemployment is 6.51). 


‘*(cont'd)always excluded due to these major revisions. 

7° Recessionary periods are measured by the observed 
economic slowdown from peak to through according to two 
independent sources (Royal Bank(1978, 7) and Kaish(1982, 
363-68)) and included in columns 4 and 5 of the Table as a 
reference. 
711956 is not considered since the slowdown in economic 
activity only began in November and some lags in labour 
force response is likely to occur. The 1976(5)-77(7) 
slowdown was short and mild, fact which precludes an 
appropriate measured reaction thus is also excluded from the 
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Further comments on this issue seem unnecessary given 
the self-explanatory nature of the datascontaimeda inthe 
Table. Turn now to an evaluation of the economic losses 
associated with the unused labour force -the hidden 


unemployed. 


3. Economic Losses due to Hidden Unemployment 

Estimates of the hidden unemployed in each 
low-employment period provide limited insight into the 
marginal losses due to this component of the unused 
labour force since itsS composition has undoubtedly 
varied over time. 

In fact, 1f wages reflect the marginal contribution 
of each type of workers to production, the observed wide 
distribution of wages clearly implies that workers have 
a different relative importance and should not be 
aggregated directly. An improved mesure of the manpower 
loss can be obtained by calculating the total foregone 
output due to Midden unemployed as follows, 

23) 5MLHU a = 5} 2 WeHU: 

where W' is the wage of the ith type of workers; 
HU' the hidden unemployed and MLHU, the Manpower 
Loss due to the hidden unemployment in period t. 
There are various advantages to using this measure of 
the manpower losses (MLHU); it allows for the change in 
composition ae the hidden unemployed and their specific 
(variable) contribution to production over time, as measured 


by their earnings, providing a measure based on 
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"homogeneous' units. 

To judge the importance of MLHU six low-employment 
periods are selected and presented in Table IV.5. For each 
OL SENeSe pervods,; “the Table includes estimates of sthe HID 
its composition by sex and main age groups, the MLHU and its 
relative importance (RMLHU) or fraction of the output 
produced by the actual employed labour.’”? 

The results shown in the Table provide some interesting 
evidence of the effects on MLHU due to the changing 
composition of the hidden unemployed. Over the whole period, 
it 1s seen that in spite of the greater number of HID, the 
relative importance of the losses (as measured by RMLHU) has 
decreased over the later periods. 

The above finding is compatible with the increased 
share of women among the Hidden unemployed ** which, in 
turn, can be associated with the strong upward trend in 
participation shown by this group since the mid 1960's and 
its higher cyclical sensitivity. Young workers have remained 
an important fraction, about 20%, of the hidden unemployed, 
while adult males have become steadily a smaller fraction. 

These changes in the composition of the HID provide a 
clear answer to the observed diminished importance of the 


losses in the Pater periods. In fact = since youngeand female 


72 The RMLHU is defined as follows, 

RMLHU, = MLHU,/2'i-1WiE¢ 
where: Hy) dssemployea labour Of therwith type, and the ‘other 
variables as defined in the text. 
THis isiparticularly evident im the case, of ‘adult=temates 
whose relative importance in the total of hidden 
unemployment has raised sharply. 
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workers have a lower marginal contribution to production (as 
mea suped@byetne level of their wages), thessnite an 
composition towards them has decreased the total relative 
Toss for the Society. Thus, relatively less potential output 
is foregone due to the changed composition of the hidden 


unemployed than otherwise would have occurred. 


3. Demographic Impact on Employment and the Labour Force 

As opposed to cyclical changes, demographic changes 
occur only gradually, in a predictable fashion and with 
effects longer lasting and more difficult to remedy. Most 
notably, their eventual negative consequences for particular 
groups of the workforce would require major structural 
transformations in the industrial structure to provide 
productive employment for those in relative excess supply. 

Based on the estimated models, quantification is 
possible for the impact of demographic changes over the 
labour market Summary measures (the groups' employment and 
unemployment rates). These specific rates are likely to 
remain unchanged only if the structure of the demand for 
labour has altered synchronously with the changed labour 
supply structure. 

The demographic sensitivity of the specific employment 
rates are examined first through the estimated elasticities. 
Next, some estimates are provided of the absolute 
demographic effects for selected periods in which the 


Structure of the population has shown some important 
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changes, 91.e. turning points inethe relative importance of 


some groups. 


lt. Demographic response of ER, © and LF 

Following a derivation similar to taht of the 
preceding section, the employment rate elasticity with 
respect to demographic impacts can be written as 
follows. 

Demographic Employment Rate Elasticities: 

2A ene et aay 
where the first right hand component corresponds to the 
induced employment effect stemming from the changes in 
relative supply of the ith type of workers and the 
second term is the direct demographic impact on the 
labour supply. 

Since the first component can be reformulated in 
terms of the changes in employment induced by labour 
supply can = B,) and the demographic elasticity of 
supply (Tye = a,), estimates of the employment rates 
elasticities become, ’* 

26) ties Sc 

The above expression for the ER elasticities show 
explicitly that the total impact of demographic changes 


will depend on the elasticity of the employment reaction 


to the available labour force (8, >1.0r <1). Thus, if 


74 For consistency with previous sections we maintain the 
motabion=defined in equations 17°)) and 18°) from the 
preceding section B.2, in this Chapter. The coefficients a's 
and B's are the actual estimates from regression results. 
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Ehewdemand for certain groups of Taboursis inelastic, an 
increased supply due to demographic changes will imply a 
deterioration in their relative employment position with 
higher unemployment rates. 

Table IV.6 below presents estimates of these 
elasticities. > lt also includes estimates of the 
changes in groups' employment rates when a 1% point 
change is assumed in the groups' population shares. 

The results indicate that changes in relative 
population size have adverse consequences for the 
employment opportunities of the groups. This is shown by 
the negative sign of the employment rate elasticity 
across labour groups (see Table VEG Otee The only 
exception 1S given by the youngest male group for which 
the high employment elasticity ($,) offsets the negative 
demographic effect of changed labour supply (a,); the 
Size of the total effect, however, is negligible since 
members of this group are usually not considered normal 
participants in the market. 

The pattern of ER elasticities suggests that those 
affected most by the excess relative supply are workers 
at the beqinning of their careers (cen MC20=2425-344)) 
and F(25-34)) and males rather than females. The latter 
bs Likely to be the consequence sof (the greaver 
competition and easier substitution among the jobs 
performed by males, plus the obvious fact that they 


75 For complete results see Appendix B2.1 for LF and Bz2.2 
for the Employment ratio equations. 
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constitute the most important section of the market. 

The differences of impacts by sex is also evident 
from the employment induced elasticities (f$,), which are 
lower for males than for females, since male employment 
is less affected by shortages in their supply (a rather 
constant participation behaviour) and with a more stable 
demand. Excess relative supply has a greater effect on 
those with a greater degree of permanent attachment to 
the market (i.e. M(20-64) and F(25-44)). For the rest, 
changes in their relative population size do not affect 
their decision to participate, which suggests the 
existence of suitable non-market alternatives open to 
them (this is particularly true among older females and 
is confirmed by the insignificant demographic labour 
EOree “elasticities, ay). 

The sizes of the absolute impacts of demographic 
changes on the specific ER's confirm these comments. 
However, they may lead to erroneous conclusions on the 
relative contribution of each group to the overall 
demographic effect on the market Since it is neither the 
case that all groups have experienced similar changes, 
nor can all of them move in the same direction 
simultaneously (i.e. relative changes must add up to 1). 

To asses the impact of the changed demographic 
composition on the overall ER (and UR) and the relative 
contribution of each group, the next section considers 


Selected periods in which noticeable changes in “the 
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composition of the working age population have occurred. 


2. Demographic Impacts in Selected Periods 

The selection of subperiods of analysis in 
evaluating the effects of changed composition on the 
overall ER (and UR) is critical in view of the 
fluctuations experienced by the age structure of the 
population as a consequence of changes in previous 
fertility behaviour, e.g. the Post-War Baby Boom 
followed by the sharp decline in fertility in the late 
1950's. Up to the late 1960's the age structure of the 
Canadian working age population became younger,’* as a 
consequence of the arrival of the Baby Boom generation. 

The fertility decline that occurred afterwards, 
resulted in a reversal of the age structure towards an 
aging population, with a decreasing proportion of the 
younger and an increasing participation of the older 
workers. In other words, the relatively short 1950-1980 
period shows a unique experience of swings in the 
population structure. These swings are responsible, in 
part, for the observed LF composition and the 
performance of the overall and specific ER's in the 
period. The impact of these demographic shifts on the 
overall ER and the contribution of each group are 
Compared im Table 1V.7) below sihor the 250265, 1.965260" 
1970-80 and the complete period. 


76 Byidence of these changes is presented in Appendix E1.1; 
in particular, Seé the bottom line )ior, the changed share of 
Chesvoung. 
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The first sub-period, 1950-1965, can be 
characterized by a relative tight labour market (from 
the demographic point of view) where low unemployment 
rates are the outcome of the decreasing importance of 
adult male workers, an increasing number of young 
workers just arriving in the market and low growth of 
older (55+) workers. Under these favourable 
circumstances a whole percentage point of the prevailing 
overall UR can be attributed to the particular change 
Which soccurred in the workforcetstructure ice. if no 
compositional change in the population had occurred, the 
unemployment rate would have been one percentage point 
higher). 

Over the 1965-80 period, however, the larger cohort 
of young workers, having grown older and become active 
participants in the market, begins to exert its negative 
influence not®only on thetcohort's, ‘but “alsoton overall, 
employment. Their specific ER's (ER') tend to 
deteriorate and the overall UR tends to increase (ER 
decreases). These changes are mainly explained by the 
higher proportion of young adult workers (see groups 
aged 20-34 in App. E1.1), who in turn are more prone to 
unemployment (see elasticities in Table IV.6 and 
ansoitite vVartiationsiin ER’ “insTable 1V.7). 

The results show that in the latter period, 1965-80 
(and 1970-80) the total demographic impact over the 


overall UR can be estimated to be 1.7 (and 0.7) 
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percentage points. This means that if no change in 
population composition had occurred, the observed UR's 
for the period would have been 1.7 (0.7) percentage 
points lower. 

Alternatively, if it is assumed that the natura] 
unemployment rate for the whole period is on the average 
i, Sp ease Gienlse CUSCOMaryeLn the Iaterature, this 
assumption would prove to be inconsistent with the 
changed demographic structure and the implied employment 
policies aimed at that target would have had 
inflationary consequences. In this Situation a 
reasonable target should allow for the changed 
demographic composition by revising the natura] rate 
upwards to 6.2% for the final years of the period. 

Fonablypgite uS interesting to note that, any 
comparison between the extreme years of the period is 
likely to give meaningless results for the demographic 
impact, since the swing in the structure would remain 
hidden. In fact, estimates for the complete period only 
attribute one fifth of a percentage point to demographic 
factors in the explanation of the worsening in the 
unemployment rate. This is obviously the effect of the 
observed mild demographic change if measured at the 


extremes of the swing. 
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4, Relative Wage Effects on ER, E and LF 

This section examines the evidence on the impact that 
relative wages have had on employment and labour force 
participation. For the sake of homogeneity, the analysis 
focuses on the employment rates effect of changed relative 
wages and, through it, the impacts on employment and labour 
force participation are discussed. Then, following the 
conventional disaggregation, the estimated wage elasticity 
of the employment rates can be written as follows: 

Wage Elasticity of Employment Rate: 

AS) | en ae ny Noe 
where the first right hand term measures the direct impact 
of wage changes on employment while the second is the 
mairect Impact working through the supply sides Table 1V.8 


presents the estimated values for the main wage 


elasticities. 


i. Changed Relative Wages and the Supply of Labour 

On the supply side, ene pattern of elasticity signs 
Suggests that the income effect of a wage change 
dominates the male's decision to participate in the 
market. With the exception of the youngest group most of 
the impacts are negative or insignificant (see as <0). 
Female participation behaviour, on the other hand, 
appears to be not only more wage responsive than that 
for males, but dominated by the .suos~|lfution etiect, 


77 It should be noted, however, that these results are based 
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That is, improvements in relative wages make males 
better off and more leisure is demanded. Higher relative 
wages for females, on the other hand, raises the 
Opportunitycostwof therrmon=-market actuvit ves: and 
mduce a thigher participation in the Vabour market. This 
erfect sisipanticiularhy amportant. among voungwar(20-24): 
and older, F(35-54), adult females. This’ finding is 
inveresting @ierelated to the fact: that both groups) are 
likely to have weaker ties with household and 
childbearing responsibilities than other females. 
Indeed, young women are likely to be at the beginning of 
their careers and married life without children, while 
the latter group is relatively free from the intensive 
care required by small children. In both cases the 
opportunity cost of working is comparatively smaller 
than for the rest, thus their participation is more 


sensitive to changes in wages. 


2. Wage Effect on Employment 

On the demand side, the results for the employment 
equations reveal a mixed pattern of signs (See 6s ), 
most of them Insignificant sun mine oul of fourteen 
cases the effects are negative, as expected from 
Standard theory of demand. However, in only two cases 
avesthey isvugnificantly diupienent trom. zero var ihe 90% 
level of confidence, which is a weak evidence of support 


77(cont'd)on parameter estimates that are in part 
insignificant. See Appendixes B2.1 and B2.2 for detailed 


estimates. 
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for the theoretical expectations. 

For the remaining five cases, a posiciies impact of 
wages on employment is registered’*® and some important 
regularities appear. These positive impacts are highly 
Significant only for those groups with high degree of 
attachment to the market and with greater human capital, 
experience or appropriate skills, i.e. M(35-54) and 
F(25-34). These strong results can be taken as evidence 
of the high degree of fixity in production these groups 
enjoy and for the simultaneity involved in the 
determination of employment and wages, i.e. both 
variables moving in the same direction is a possible 
outcome of competition for hiring the most 


experienced/skilled workers. 


3. Wage Elasticity of Employment Rates 

The results for the total impact over ER show that 
changed wages appear to have a negligible effect on most 
groups ERS )(as the first column sof the Table 1V.e 
indicates), a finding that is not unusual given the 
opposing forces at work. 

In half of the cases the impact iS negative, that 
is ER's (UR's) tend to deteriorate (increase) when 
relative wages are increased. In spite of the sign and 
size of the direct effects of wage on LF participation 
(which are sizeable among women), the total impact of 


78*They correspond to the male groups M(20-24, 35-44, 45-54) 
and females F(25-34, 55-64) groups. See Table IV.8, column 
2, values for the direct wage elasticity of employment, 86-;. 
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wages on ER,'s reflects the greater importance of the 
direct wage employment effect ($;) which dominates the 
indirect employment induced by changed supply. On the 
letter eftect?siteis interesting! tomnoteythat whenemore 
workers join the market (females attracted by higher 
and/or some male groups drived by their lower wages) the 
indirect effect always acts so as to further deteriorate 
the ER's (increasing UR's). 

On the whole the relatively low explanatory power 
of wages in determining employment and LF participation, 
shown by these results, suggests that in the aggregate 
the price mechanism is either not truly exogenous to 
these equations or only reacts slowly to disequilibrium 
in the market. ’° Both issues are explored in the next 
Chapter. 

Another plausible explanation posits errors in 
measuring the particular wage variable employed. 
However, since the aim of this research 1S to extract 
information from the available set of data, rather than 
to introduce transformations to make them agree with our 
a priori expectations (uSually introducing more 
arbitrarinessvand creating Otherstypeyot errors). Teywas 


decided not to introduce further corrections. 


7°Tt is likely that the wage determination process is ruled 
by othem institutional and historical) @rather thang pure 
market’, econsiderations thatwintroduce! rigiditiestin the 
relative wage structure, hence, etheim weak estimated eftectr, 
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5. The Impact of Other Changing Factors 

Mhe int luence of other changing factors (x) over the 
period are examined by the reaction of the employment and LF 
Participation variables to the time trends (T and T”) which 
are included aS proxies for other changing factors. Since 
per wse these trends do not "explain “the groups: behaviour, 
only a summary of the findings is provided. 

Estimates of the time trend elasticities, for the usual 
variables and groups, are presented in Table IV.9. Since the 
estimated equations allowed for non-linearities in the 
variable's response to time trend, the typical partial 
elasticity is obtained as follows: 

200) ee en Ce i ee 

where the superscript x denotes the dependent 
VaLrables: InREP* or InREP! > the @' searesthe 
estimated coefficients associated with the time 
trends T and T* in each set of equations 
respectively, and T is the sample mean value of 
bes 

Thus, the estimated time trend elasticity of the 
employment rates re. can be decomposed into the direct and 
indirect induced employment effects as usual with the trend 
elasticity of ER; 

28) Ovi= Orit (By - 1)6¢% 

According to the results shown in the Table IV.9, i 1s 
seen that employment opportunities for the youngest group of 


ee E, 
workers (see direct employment elasticity, @4; for M and 
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F(<25) ) have deteriorated relatively more than for the rest 
of labour groups. Female adults are the only groups enjoying 
increased direct employment opportunities over time. 

On the supply side, the negative signs registered by 
older males reflect their well established declining trend 
in participation. The high elasticity value for those males 
aged 65+ show the increased willingness for early 
retirement, which, most likely, is the outcome of the 
extended facilities provided by the private and public 
pension plans and other closer substitutes developed over 
time, i.e. registered retirement savings plan, etc. The 
negative sign for young male workers, M(20-24), reflects the 
increased school enrollment in post-secondary institutions 
and hence their decreased participation. 

Since male participation has, in general, declined over 
time, this fact has facilitated the induced male employment 
effect**® which shows a positive impact on E and ER. This 
effect, however, has not been strong enough to offset the 
negative trend in direct employment creation. The net result 
iSHamOeteGs Ooratuci in the, ER, Se tOrrall= groups, .waithedan 
increasing differential in the rates of unemployment between 
the adult males and the youngest workers. 

The situation for females is the opposite; their 
increased participation has not been accompanied by 


sufficient induced employment, thus the net negative impact 


Ph Cosethira sand taste columns Ol ab Level elLOre che strend 
effects on LF (@°:) and the employment induced by changed 
Supply, respectively. 
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on the ER;s stems mainly from the supply side. This effect 
reinforces the negative direct employment trend or, when 
positive (F(25-44)) is strong enough to offset the direct 
employment gains. 

The overall result is that employment rates have 
deteriorated over time, although the process has been slow 
and almost negligible for some groups, particularly for 


Older workers. 


SOFa, aed) HS See 


a2 ¢lreleeasre - 


V. Changes in Earnings Structure Due to Cyclical and 


Demographic Factors 


The traditional approach to the study of labour 
earnings is to search for the main determinants that explain 
wage differentials among individuals or groups of workers. A 
growing body of literature has reported considerable 
evidence on the importance of these determinants. Earnings 
differentials have been attributed to sex, age, education, 
training and experience, the occupational and industrial 
distribution of workers, and even to the distinction between 
the public and private sector. 

From a time series perspective, however, there are few 
systematic studies on the time pattern followed by the 
age-sex earnings structure and its sensitivity to 
fluctuations in the level of aggregate demand for labour and 
Bhemchangingecompositiaon of ther laboureiorce. Foreche 
Canadian experience no evidence has been yet published in 
this vein. 

As discussed in Chapter II (on theoretical propositions 
and hypotheses), there are several questions that have 
remained unanswered since they are mainly empirical 
propositions. Among them are questions such as: Who are the 
Groups most affected by cyclical fluctuations?; Do earnings 
differentials widen or narrow at the peak of business 


cycle?; Have these differentials changed Significantly over 
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Limes; etaveschanges in ia igroup *serelative supply had any 
erfect onegits relative productive rewards?) To what extent 
are the different age-sex groups substitutes or complements 
in productivevactivities?; Or, is the relative “age-sex 
€arnings structure simply inflexible, reflecting 
socio-institutional rigidities in the wage determination 
Peocess.. 

In this chapter an attempt is made to provide some 
evidence on these questions by exploring different models 
applied to the Canadian experience of the last three 
decades, 1950-80. 

An initial examination looks at the relative importance 
of demand, supply and other forces in shaping the change in 
the age-sex structure of earnings differential over time. 
Next, allowance 1S made for their short and long run impacts 
on the structure of earnings by including an adjustment 
mechanism for relative wages, a procedure justified by the 
allegedly sluggish wage response due to existing market 
rigidities. Finally the questions of labour sustitutability 
is examined by assuming an underlying production function of 


the constant elasticity of substitution (CES) type. 


A. Age-Sex Earnings Differentials Over Time 


This section focusses on the time pattern followed by 


the inter-group earnings differentials as a consequence of 
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changes in demand conditions (the business cycle), 
variations in relative supply of workers, and other slowly 
changing socio-economic factors over the period. The 
expected impacts of these variables are examined first, 
followed by a discussion of the model and variables required 
for empirical purposes. Estimation procedures and results 


are then discussed. 


1. Earnings Differentials: Model and Influential Variables 


1.1 Anticipated Effects 

Since a review of arguments, on the expected 
impacts that various factors have on wage and earnings 
differentials, has already been done in previous 
Ghaprersweife. Cns. Sil Se Gand GhvrB. 1225 tonsycaabriet 
Summary of the anticipated effects of these variables on 
wage differentials follows. 

Onethe impact of “cyclicalvfiluctuations in economic 
activity, it has been argued that in expansionary phases 
the earnings differentials can be expected to narrow due 
to the pressure on wages exerted by the increased demand 
bOorwall@rypes of labour. This outcome, however, scannot 
be guaranteed for all age-sex groups in the labour force 
given their non-homogeneous character. Thus 
differentials might well decline for those more 
essential workers in production (skilled/experienced), 


remain unchanged, or even increase for those less 
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qualified, i.e. young-inexperienced, for example*'’ -for 
a review of arguments see Gunderson (1976, 61). Thus, 
the cyclical effects on every group's earnings 
differential cannot be signed with certainty, a priori. 

mheVeltect. of variations in the cohort Ss supply on 
earnings differentials can be described by the crowding 
hypothesis. (Wachter (1977) and Welch (1979)). In its 
Simplest form this hypothesis states that a relative 
abundance of a particular type of worker lowers his 
marginal productivity and hence his earnings; thereby, 
his earnings differential vis-a-vis others tends to 
increase. *? 

In a time series context, however, there may exist 
some other factors working against this result such as, 
minimum wage legislation, a reduced degree of 
discrimination due to improved information, higher 
levels of qualifications and skills reached through 
education, etc. All these factors have exerted a 
pressure to narrow the differentials which in part might 
offset the effect of relative excess supply of any type 
of worker. 


S'For the latter effect to occur it suffices that increased 
labour demand improve the earnings of the most qualified 
relatively more than those of Jess skilled workers. 

*2This is the normal expected outcome in any simple demand 
and supply static analysis. It was early suggested by Fawcet 
(1918) and Edgeworth (1922) in discussing the male-female 
wage differential. Lately, it has been used as explanation 
in a demographic context by Basterlin (1980), Wachter (1979) 
and Welch (1979), among others. 
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ine Basie wModeltot Earnings Differentials 
A general function that incorporates the variables 
of interest (considered above) is given by: 
Barnings Differential Function: 
i DWitee = dusUBC, 5 Say (Ow) 
where DW'° and S'° are some measures of the ith 
labour group earnings differential and relative 
supply with respect to a reference group 0. BC 
and O proxy variables for the state of labour 
demand and the influence of other factors, 
respectively. d' symbolizes the functional form 
appropriate to the ith group. 

Since the selection of a basSic group of reference is 
required, a composite group based on adult male workers 
M(35-44; 45-54) was chosen. This decision is justified by 
the strong attachment to the market these workers show, with 
transitory changes in economic and demographic forces 
affecting their relative position only marginally.** Thus, 
the composite earnings of the baSic group are defined as 
follows: 

Basic Group's Earnings: 

Dy Wee LW Cora eee <-\e eConn ye) 

a weighted average of the adult males' earnings, M(4=35-44; 
5=45-54), with weights given by the proportion of employed 


®2The findings reported in the preceding chapter provide 
evidence on the stability of their supply and demand to 
changed market conditions, i.e. their participation, 
employment and relative earnings show the least variability 
over the period if compared to the other labour groups. 
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WOrkens  oOverethewitota ly ive. Wa Ce ee eye With Ey 
being the number of employed workers in period t. 

The size of the LF for the composite reference group is 
derived in a similar fashion, 

Basie Group Ss LE: 

Oe) BG eet wr a6, I=) cae) 
with weights given by the fraction of total earnings, which 
recognizes therreditterential contribution toeproduction if 
earnings do in fact reflect their marginal productivities, 
1.€. Wo, = Wy™"/(W™* + Was)e, with W, the average earnings 


GE each group HineperLod ne. 


1.3 Definition of Variables 

The specific content and form of the general 
function 1) requires some comments since neither theory 
nor previous empirical work provide definitive guidance 
about it. 

As a meaSure of the group's earnings differential 
the dependent variable is defined, as in Gunderson 
(1974), by the fraction of earnings represented by each 
age-sex differential, 

ARROW yee (Wie W )/Wigtaw ant Mae iiivetey ate 

For the influence of other factors, O, and business 
eycle, BC) ithertime ‘trend Tl peand (the remployment ite 
population ratvo, EPR, are iselected as) proxies for 


reasons identical to those discussed in the previous 


chapter. 
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AS a proxy for the group's relative supply 
Variable, gS “;ethevratiouofl the respectiverqroups LE ic 
selected, 1.6. L,° = Lbi/L., as a determinant of wage 
differentials. On this choice it can be argued that, 
though it is true by definition that earnings are only 
related to those actually employed, the relative 
earnings determination process and its change over time 
cannot be thought to be independent of the group's 
relative excess supply at any moment t. That is, for a 
given level of employment, the existence of a higher 
relative unemployment for the ith group would exert 
downward pressure on itsS earnings level, inducing a 
Slower rate of change in their earnings than otherwise 
omit) have been the caSe. 

Hence, the relevant determinant of the earnings 
determination process is the whole group's LF size 
rather than only the actual level of employment; thereby 


the choice of L'° seems to be well justified. 


2. Earnings Differentials: Estimation 


2.\ Funetronalsrorm 

On the choice of the functional form adopted by 
equation 1), preliminary observation of the relationship 
among the variables over time leads to the conclusion 
that a curvilinear rather than a linear relationship 
exists. The search was then narrowed to two competing 


alternatives: semilog and log-linear forms. Both were 
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estimated and the results compared. 
The general function 1) can now be specified as 
follows: 
SMDW. =o yal. + 4 I MBPR ee oon oe wo, 
with the dependent variable DW'° defined either 
as in 4) or by its logarithmic expression. The 
remaining variables are as defined in the text 
above. 

In order to distinguish the "pure" demographic from 
changes ina group's "behaviour", a further modification to 
5) was introduced by disaggregating the relative supply 
variable, L'® into the population ratio, P'° and 
participation rates ratio, PR'®. This distinction seems 
necessary in the chosen context, eSpecially in view of the 
different pattern followed by the group's participation 
rates and respective population shares.** Therefore, the 
final equation to be estimated has the following form, 

6) DWi° = yo +-7,T, + y21nEPR, + y31nP!° + y,lnPR!° 


ap (63) 


2.2 Estimation Procedures 
Estimation of both functional forms (semilog and 
log-linear) was done using the OLSQ technique. A 


comparison of estimated coefficients suggests that 


PO iinelacts  panticipaviOneuatesanaveuexperwencedugrear 
variability for some groups, particularly for young and 
females, while population shares have changed in a more 
smooth and predictable manner. Evidence of these changes are 
LeporteduingChapter slli~ 
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results are essentially the same in terms of size®*® and 
direction of impacts. However, judging from the 
estimated R* values and significance of the coefficients 
across groups, the evidence indicates that the 
log-linear specification can be considered a marginally 
better aproximation. Hence further comments are based on 
the log-linear model and complete results are reported 
in Appendix F121, 

The results show that a satisfactory level of 
explanation is obtained for seven out of the twelve 
labour groups. The R* values suggest that 60% or more of 
the total variation in earnings 1S explained by the 
estimated equations.*®* The low values of the DW 
Statistic, in eight out of twelve cases, suggest the 
presence of Significant poSitive autocorrelation of 
residuals.*’ 

In view of the evidence on autocorrelation, the 
complete set of equations was re-estimated so as to 


correct for this problem and improve the efficiency of 


5 The comparison was done in similar units, i.e. the Dw'°® 
response to main explanatory variables expressed in terms of 
elasticities or absolute effects. 

eA pOOLeexplanation 1s obtainedeior the oldersmalesgroups, 
M(55-64: 65+), and female groups, F(20-24; 35-44; 55-64). 
‘7Autocorrelation might be due to omitted variables, 
independent of the variables already included, whose 
influence is captured by residuals. This issue 16 explored 
in the next section. It should be noted that in presence of 
autocorrelation OLSQ estimates remain unbiased but not their 
standard errors. Thus, tests of significance based on the 
t-statistic are no longer valid. This is so because the OLSQ 
estimated variance of errors (in which these tests are 
based) 91s known to be* greater. 
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the estimates.** The results are reported in Appendix 
F1.2. AS expected, the estimates remain essentially 
unchanged and their significance is altered only in 
those cases in which the DW statistic detected 
Significant autocorrelation. The values and significance 
of the estimated autocorrelation coefficient, p, confirm 


the validity of the correction procedure employed. 


3. Earnings Differentials: Results 


Sl eCYClicalektitects 

In periods of economic expansion, the cyclical 
variable shows that a significant reduction in the 
differentials of M(20-24: 55-64) and F(35-44) occur. 
These groups are well attached to the market, with 
characteristics close to those of the basic group. 
Therefore, they can be considered close complements in 
production. The highest relative gain in earnings 
corresponds to the M(55-64) group, with about 8% 
reduction in the differential as a consequence of an 
ineréease WO wip BER. 

On the other extreme, the youngest group (<20) 
suffers a relative deterioration in its earnings (the 


differential increase by 4% for males and 5% for 


‘8Tt was assumed that residuals followed a first order 
autocorrelation pattern and the maximum likelihood technique 
AR1, TSP program, was employed. 

®°Note that estimated coefficients for the main explanatory 
variables can be directly interpreted as elasticities, given 
the log-linear model's form. 
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females). This means thatein altightelabour market, 
earnings of the youngest workers grow less than those of 
the more experienced/skilled basic group, which is 
possibly a consequence of rigid minimum wage 
legislation. Indeed, young inexperienced workers are 
likely to be paid the minimum wage, a minimum that is 
not changed according to temporary market conditions; 
hence, in periods of expansion their earnings do not 
adjust upwards and a relative deterioration occurs, 
while in recessionary periods they are more protected 
and wages cannot be further lowered thereby its earnings 
differential is reduced. For the remaining groups a 
mixed pattern of signs is observed, but since they are 
insignificant no strong conclusions can be drawn. 

If considered by sex, the results suggest that the 
relative earnings position of females improves less 
(greater deterioration) than that of males over the 


business cycle. 


3.2 Changes in the Relative Supply of Workers 

On the supply side, the "pure" demographic effect 
has, as expected, a direct and significant positive 
impact on the earnings differential of most groups, 
giving support to the overcrowding hypothesis. That is, 
an increased relative cohort size has a depressive 
effect on the cohort's earnings, thereby increasing the 
eCohert's earnings differential.” 


eesThere are only two significant exceptions to this result, 
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Thevimpact of avgroup's) "behaviour" variable, the 
ret ovotepartiveipationvratess (PR 2), astinsigntiieant in 
eight out of twelve cases. In the significant cases, 
increased participation tends to decrease the wage 
differential for the young groups (M(<20; 20-24) and 
F(<20)), and increases it for the older male group 
M(55-64). On the one hand these results are weakly 
inconsistent with the overcrowding hypothesis and seem 
unreliable. On the other hand, they might be considered 
as a support for Becker's (1971, 16) and Zellner's 
(1972, 158) arguments on the issue of discrimination. 
These authors have pointed out that the effect of 
greater participation generates a rightward shift in the 
demand curve for these groups since prejudice against 
minority groups tends to disappear with their increased 
presence and better knowledge of them in the market. 
Both effects are likely to coexist in reality, which in 
this case only means that in spite of the downward 
pressure exerted on wages by the increased number of 
workers (overcrowding effect), their presence in the 


market has helped to reduce the degree of ignorance 


**(cont'd)they are M(65+) and (25-34). The result for the 
former group can be by-passed since the estimated equation 
provides a poor explanation, suggesting that other omitted 
factors are likely to play a major role in the determination 
of their earnings (pensions, savings funds or even return 
from investments rather than income from wages and 
salaries). The odd result for females is rather puzzling 
given that it cannot be attributed to problems of 
Simultaneity in the determination of earnings and 
demographic composition of the population since the latter 
variable is clearly exogenously pre-determined. 
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regarding their productive capabilities, and a net 
upward adjustment of their wages has occurred as a 
consequence. ’”' 

The generally insignificant results for the 
participation variable, however, seems to suggest that 
the PR'°'s are not truly exogenous to the earnings 
equations, but rather are simultaneously determined in a 
more general system, i.e. earnings affected negatively 
by participation and participation reacts positively to 
earnings changes, as the reported results for females in 
the previous chapter suggest. Thus, these estimated 
values should be considered with caution and no clear 


interpretation should be attached to them. 


3.3 Other Determinants 

For the sake of completeness, a word on the trend 
of each group's differential is in order. A relatively 
Significant deterioration in the earnings position of 
young workers (<25) and older males M(55-64) is observed 
over time. Earnings differentials for older women, 
F(55-64; 65+), have been reduced. For the remaining 
groups the evidence is not strong enough to provide an 
indication of a clear trend, thus differentials can be 


regarded as remaining unchanged. 


‘MReqaralessvot thesinsigniricancesots the estimated effects, 
this is clearly the case for most female groups where 
earnings differentials decrease with increased 
participation. 
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since, in general, the results are not completely 
Satisfactory, the next section explores another 
alternative commonly mentioned in the literature, 
namely, that the earnings structure is relatively fixed 
and changes slowly over time in response to various 
market imperfections. A model of imperfect earnings 
adjustment is discussed and results compared to those 


obtained "in this, section. 


B. Earnings Differentials and Market Rigidities 


The existence of various institutional rigidities in 
the market,’? as well as employers' recognition lags in 
adjusting their demand for labour to changed market 
conditions, may have different effects on the speed of 
earnings adjustment for the various labour groups. 

This section formalizes a model of earnings 
differentials under imperfect conditions that allows groups' 
earnings levels and differentials to react in a less than 
instantaneous to actual market changes. Its results are then 


compared to the basic estimates of the previous section. 


‘4 Onethis tissue aegrowing tbody tot literature and tempirical 
work exist. Among other factors, these studies have focussed 
on the impact of minimum wage legislation, strength and 
development of unions, equal pay legislation, seniority 
rules, etc. A summary review of these factors and the impact 
on the labour market can be found in Gunderson (1980). 
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1. A Model of Imperfect Earnings Adjustment 

A reformulation of the general model of earnings 
differentials, given by 1), can be accomplished by 
recognizing the vexistence sof rigiditiesein the market !that 
allow only partial adjustments in the earnings structure in 
response to changed market conditions. 

In the presence of a positive excess supply of labour 
(unemployment) it is not unreasonable to assume that 
earnings are determined mainly by the demand side. Under 
this assumption, employers can be viewed as planning the 
Variations of earnings, adjusting them to desired or target 
levels according to changes occurring in the market as they 
perceive it. Hence, the earnings differential equation in 1) 
can be stated as, 

iL) DW ean a BCS. gy Oe) 

the superscript * denoting the desired earnings 
differential sought by employers according to 
their perception of market conditions. 

The actual observed changes in earnings differential, 
however, reflects only a fraction of the desired or target 
change since employers are impeded from adjusting earnings 
instantaneously given the rigidities they face. This 
behaviour can be represented by a partial adjustment 
mechanism of the form: 

Actual Earnings Variations: 

SPADW Lo w= (DWE = DW oe nrc DW ee eDW cen 


where the coefficient 0 < 6' < 1 is the speed of 
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adjustment™ofethesath@group'’s relative earnings 
to the target level. 
Combining 7) and 8), the basic equation 6) can be 
re-written in terms of observable variables as follows: 


Actual Earnings Differential Equation: 


ODS DWIT Sl wor si mls +e ee HEPRES te sine ors tel neRE 
Tec DW. | onmeeicoh 
estimates of the u's coefficients measure the 
SHOLt@ Eun! impact Of the variables yw. =  1— 6" 
provides a direct estimate for the ith group's 
speed of adjustment coefficient; the long run 
impact of independent variables on the target 


+ 


differential is given by *w,=u,;/(i-us) , 
J=07e.., 4. 

Compared to the basic specification in 6), the partial 
adjustment model 9) (when estimated) has the additional 
advantage of providing direct evidence on the extent to 
which earnings of the different groups are affected by the 
existing rigidities. This result has an interest per Se, 
Since it helps policy makers to identify segments of the 


labour market that require close examination if obstacles to 


a more flexible price system are to be removed. 
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2. Results: Imperfect Adjustment Model 

Equation 9) was estimated by the OLSQ technique and 
results are reported in Appendix F1.3.°2 On the whole these 
results are more satisfactory than those discussed in the 
previous section, with higher levels of explanation attained 
for most groups and a pattern of effects which accords 
better with @ priori expectations. The evidence of no 
autocorrelation of residuals gives further support to this 
Specriication. “ "Both results confirm that changes ims the 
earnings structure occur slowly due to institutional and 


market imperfections. 


2.1 Comparisons of Estimates: Elasticities 

In order to allow comparisons of estimates from 
both models (i.e. equations 9) and 6) corrected for 
autocorrelation) and to facilitate comments on the 
results, earnings differential elasticities with respect 
to the main explanatory variables are Summarized in 
Table V.1. Estimates of the short and long run 
elasticities together with the speed of adjustment 
coefficient for the partial adjustment model 9) are also 
included. 

It is evident from the Table that estimates from 
equation 6) are similar in’ Size tovthe long run 


>3Again, only the log-linear specification was reported 
since it proved to be marginally superior to its competing 


alternative, the semi-log. | . 
°4The high significance of the lagged dependent variable, in 


ten out of twelve cases, suggest that detection of i. 
autocorrelation in previous model was due to the omission of 


this variable. 
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estimates derived from the partial adjustment model. 
Hence, Mite usedetor prediction, they would tend to 
overstate the short run impact of the independent 
Variables on the structure of earnings ditferentials. 
Indeed, short run estimates from the partial adjustment 
model are more moderate, indicating that earnings 
differentials are rather inflexible to current changes 
in market conditions. Detailed comments on the effect of 


each variable follow. 
2.2 Determinants of Earnings Differentials 


2.2.1 Business Cycles and Differentials 

Earnings differentials behave, in general, ina 
countercyelical fashion: that is; during the business 
cycle peak the differential decreases for all groups, 
except the youngest whose relative earnings position 
deteriorates. This finding 1S consistent with the impact 
of minimum wage legislation, already discussed in the 
previous section. 

The groups which benefit most from a tight labour 
market are the older, experienced, male workers 
(M(55-64)), followed by those at the beginning of their 
careers (young workers aged 20-24, and adult females 
F(35-44; 55-64)). Those groups well attached to the 
market and presumably at a midsecareer stage are the most 
protected against economic fluctuations and their 


earnings differentials remain unchanged (see M(25-34) 
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and FP (25=34745=54)). SThe relative Garnings position of 
the oldest segment of workers (65+) experience an 
insignificant improvement in the upswing of the business 


eyele. 


2.2.2 The Supply of Labour and Earnings Differentials 

Supply side effects on earnings differentials have, 
in general, the sign predicted by the overcrowding 
hypothesis. The "pure" demographic component (P'°) 
provides evidence that increases in relative cohort size 
tend to result in a deterioration in the earnings 
pesttion of the relevant cohort.°* 

The behavioural component given by the ratio of 
participation rates (PR'°) shows a clear pattern of 
positive impacts, though some of them are insignificant, 
implying that the increased participation of certain 
groups tends to worsen their earnings position. The 
three significant exceptions to this pattern are again 
given by the youngest group of workers. What remains 
unclear is whether this odd result is the consequence of 
the observed higher educational levels attained by these 
groups compared to older cohorts of workers, which make 
them more trainable and adaptable to perform productive 
tasks, or simply the effect of minimum wages whose 
rigidity offsets the the downward pressure on earnings 


exerted by their increased participation. 


8) The Significant exceptions are given, again, *by ithe 
oldest male group (65+) and women aged (25-34). 


a 


633° 2oninia had weans te ¢- aye sAT Ss. 
ps - : : ‘ 


neon} Si eeniagen, Go Quaeite s/s Tiqwe 


“5 | Yay Tia etd’ ya Seettaeat nois a2 Invenee i = 
| *nacagnea ncaiate ahab “< rey” oT .elesdioq ra 
97176289 Nf wSeaesprs. Tals aaeervs esbiverg 
‘nies ong nd aelteréeiieia t n' t-vee% ot tne 
4 vsebar dngveiss sit to nord. 20g 

1a S42 WE cevic seercped> {Srv0i vated eft 
72444008 eeeD © avons | Re Bs46 2 teqialead . 


iq!) a3G Wens t= aes ‘ACuers ~oeae evisiacc 


| 2 
Li ea we QGaneTEe!. od: cade onigigas 


ae Pri nia S12 qertt ehne1.t 
;eo wa Bt! 3 f . 
side : engi 4Qqent evi lingts ae 


sqR4 a7¢ 31305 
4 ae. < cae 
ane 3 Sd dl we 40988 eepaucy +2 ¥ 


ernsupsenris Sas Ae 2ivenw- Sas SIRF 18K) oO7"s 245 
ser d nena Im eee (dno }veauie uedaid ravemndo 
o? er naqpen. ae aque 


siden: ant si0m 


Sari sage wow iat 39 iis ire . age 30 


7 a =i20an;5 awhile 


ee 
ev trsyteir — are: it eogabe oe 


—_—~ 


a a ; 
‘iénlaxves ns ue aety Teenveh eae vated ie g2ibt 
- aan so a ar : 
_ a 48 we "4. “<9 is = j 
oe : 
— ; 


- — 2 


16s 


Ze ceoes  exIbilieyeorehann ings 

The estimates for the speed of adjustment 
coefficient for earnings reveal that the wages of males 
areumore ri lextblesthanr those oferemalesimmisecmol ne last 
columneTablesV 4) 78a result (that accords welllewitm the 
usual "primary" role assigned to males in production. 

For workers of the same sex, great variability by 
age is observed for the speed of adjustment coefficient. 
Among males, the adjustment of young adult workers' 
earnings, M(20=34)) te vathensinstantaneous,, wise. oO 04s 
aueenoursignnereantrdiiferent fromeuntty, while torethe 
older and youngest groups only about three fifths of the 
employers' desired adjustment can be accomplished in any 
period. meee estimates reflect the degree of rigidities 
each group faces. Older workers are likely to enjoy 
seniority benefits and earnings which are based on 
historical performance and are difficult to be altered 
when firms foresee changes in the market. Earnings of 
the youngest workers are dictated mainly by 
institutional factors, i.e legislation on minimum wages. 
Young adult workers, on the other hand, are relatively 
unprotected since they are at the beginning of their 
career ladder, thus their wages become more flexible. 

For females the pattern of earnings flexibility has 
the inverse shape of that for males, being more flexible 
at the extremes and almost completetly rigid for the 


middle aged groups, F(35-44). This particular result is 
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Emteresting if econnectedsto the opportunity cost they 
face at different ages as a determinant of their labour 
supply. In fact, for younger and older women the 
opportunity cost of working is almost nonexistent since 
they have few household responsibilities, thus their 
supply of labour is relatively inelastic. Perceived 
changes in market conditions allow employers to adjust 
their earnings more easily to the desired levels. 

The supply of labour from prime aged women, 
however, is elastic only at the reservation wage, its 
level being determined by the higher opportunity cost 
they face (given their household and chilbearing 
responsibilities). The existence of this floor, at which 
this group's supply of labour approaches perfect 
elasticity, imposes an additional constraint on 
employers which impedes variations in these women's 
earnings aS a consequence of changed market conditions. 
The observed slow speed of adjustment of their earnings 
can then be rationalized as due to rigidities stemming 


mainly from the supply side. 


C. Relative Earnings and Labour Substitution 


The preceeding section provided evidence on the pattern 


followed by the groups' earnings differential in response to 


fluctuations in the demand and supply of labour. In this 
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section the question is addressed as to how the relative 
earnings of a cohort of workers have been altered as a 
consequence of its changed size. Answering this question 
requires an examination of the degree of substitutability 
among different types of labour. The more imperfect 
substitutes that workers are for each other, the greater can 
be the expected effect of own cohort size on earnings. 

First, a brief review of a theoretical framework for 
the empirical aim of this section is undertaken; next, 


models and results are discussed. 


1. Labour Substitution and Production Functions 

An appropriate concept to be used in quantifying this 
problem is the elasticity of complementarity (Hicks (1970)) 
rather than the Allen elasticity of Substitution.’* The 
Hicks' elasticity of complementarity provides a measure of 
how sensitive factor prices are to changes in relative 
factor Guantizies. This, In turn, means that) faccor 
Quantities are exogenously determined and labour is demanded 
within the production function approach (Hammermesh and 


Grantors) mw 


°6 On the relationship between both elasticities see Sato 
and Koizumi (1973) and for a discussion of empirical 
estimates of the elasticity of substitution see Berndt and 
Christensen (1976). 

°7 As Hammermesh and Grant (1979) have emphasized, only when 
prices can be considered exogenous and quantities 
endogenously determined is a cost function approach 
justified. Otherwise, a production function must clearly be 


made explicit. 
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INMLRe case ot this istudy Vu can be argued that 
the sizes of the age-sex cohorts of workers are 
exogenously predetermined by past demographic 
conditions. This being the case, the demand for 
labour becomes a wage determination schedule linking 
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A summary review of the concept of elasticity of 
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complementarity is undertaken next, followed by a discussion 


on the underlying production function Suitable for empirical 


purposes. 


lei Elasticity of Complementarity 
Consider a constant return to scale (CRS! 
PLOCuctloOn func. 1On Given iby; 


10) Va Ae me a0 6008 aXe) 


where y denotes output and x input’ amounts. 


The elasticity of complementarity between any pair of 


impucs, a and q7 canm be defined as, 


SB) Cie wlvan. Volne:, POInx w= ia, oiling, /61nx; )=C; ; 


where the a's are the input shares in total 


Gost= (olnt,7/olnx,) 2s the proporrionalechange 


in the marginal product of the ith input when 


therquanenrcy Ol cheatin factor 1Ssoltened ewitn 


StheneinpuL Guantieves held constant Duc CuLpUuL 


allowed cor vany. Cai ctandce fOuetLneselastucity 


°>® Similar arguments justifying this decision are common in 
the literature when the issue of labour substitution 1s the 


central question to be examined. A summary of earlier 


studies can be found in Hammermesh (1976) and Hammermesh and 


Grant, (197 9)” 
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of complementarity between the ith and jth 
inputs. 

Under the assumption that inputs are paid according to 
their marginal contribution to production, 11) becomes, 

(20°C =) Olay) COlnWs /oinx,) 

Furthermore, since for a CRS production function 
zja;C;; = O must be satisfied, the own elasticity of 
complementarity C;; 1S negative for normal production 
functions and defined by, 

NS Cie hae y/-aiy) Gan, 

When all inputs are allowed to vary (over time) the 
impact on the ith input price can be written as; 

14) O1NWe ens Mie, Cy) Olnxy ta, Cc, )Olnx, 

Om, fatter ceplacang 13) in’ 14), 

14°) 61nW, = Soy 7a,Cp, (61nx,—élnx,) 

Moreover, changes in relative prices of any pair of 
factors, Say i and k, can be readily expressed as follows: 

15). 6.CinW w/ OlnWi) =o nea tony = Cray ol. at 
ane eee Olnkault Pay(Cie eG), wonnK: 

Lf separability among inputs holds; 1.6. changes in 
iipucswothersthan i1vand kh domnoe atiect the ratio of "theix 
Matqinal productivitves,. then, theerelavlve swage 
determination schedule collapses to the following simple 
expression, 

16) 6(1nW;/d1nW,) = - (1/8). )d1n(x;/x,) 

where Sv, cOUis thetAllén=elasticity of 


substitution between inputs i and k. 
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which can be shown to correspond to a production function of 


the CES) types?” 


bee Productrom Functions 

On the choice of the underlying technology the 
popular alternatives include production functions of the 
Cobb-Douglas (CD) and CES type or other members of the 
flexible forms family, such as, the translog 
EUNGTION.'°° For the empirical’ purposes of this Section, 
however, only functions of the last two types are 
Suitable. 

The CD iS inadequate since it restricts all Allen 
partial elasticities of substitution to be equal to one. 
The CES is more general in the sense that allows for 
different elasticity values, though they are 
unnecessarily restricted to be constant and equal for 
any pair of inputs; both functions assume that strong 


separability holds. The translog, on the other hand, 


At ypleal iG@hSsproduclion Lunetyon 1s Given bys 

i) a a aay se) ee 

with A>O and) 0<a<1. [Dt has a mMarqinal rate of substitution 
(RTS) given by, 

tal) RTS=(6 ORO) CO 0 x, l=Cay Geax se = 

epee cae) t ince il) 

and associated partial elasticity of substitution 
C= tA ion) eel Inputs are?) padd vaccording (to therm imarginal 
productivity (RTS equals the input price ratio) the relative 
wage determination schedule 16) is obtained, 

TR TS Way Wie ony ee 

whose equivalent in log terms is 

iv) In (We Wie)=bo ar Balin Gx oe with Do = intay Giza)? and b, 
eae 

re form is a more recent development due to 
Christensen, Jorgenson and Lau (1971). For an empirical 
application in testing aggregation of labour groups see 
Berndt and Christensen (1974). 
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neither restricts the elasticity values at any point of 
the input space nor assumes strong separability. Its 
flexibility has made the use of the translog very 
attractive forvempirical purposes. This’ function, 
however, suffers from the practical limitation of being 
unable to handle large numbers of inputs because its 
estimation becomes cumbersome'°®' and its use becomes 
feasible only at the expense of higher level of input 
aggregation. 

In spite of its limitations, the CES has the 
advantage of simplicity, and more important yet, permits 
a detailed analysis for the various age-sex labour 
inputs of interest in this research plus the inclusion 
of additional variables in an straightforward fashion 


(when time is allowed to vary). 


2. Relative Earnings: Model 


2.1 Model and Variables 

Following the discussion in the section above, the 
CES production function approach is adopted inv defining 
the specific form of the relative earnings equation to 
be estimated. The earnings behaviour of the various 
groups is related to a basic group, adult-male workers 
aged 35-54 years, given that these workers, in addition 


'°1Tn fact for each n independent explanatory variables 
included in the equation, it is necessary to estimate n° 
parameters if no restrictions are placed a priori. If 
Symmetry is imposed, the number of parameter estimates 
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to being essential in the production process (they are 
highly complementary to capital), have demonstrated 
stable employment and strong and stable participation 
eharactenrsbies. 

TO control for the possibility that changes in 
relative earnings are due to cyclical or other long term 
influences rather than demographic, proxies for these 
variables were added to the specification. Thus, the 


equation to be estimated becomes, 


17) Sl We Wo) Seo Pe ne Leie + eye ee 7 SL NEPRe 
ven 
where W's are earnings from wages and salaries; 
L is labour force; EPR the employment to 
population ratio and T is a time trend. The 
subscripts i and 0 refer to the 12 age-sex 
labour groups and the basic adult male group, 
respectively.'°? 
Estimation of 17) employed the OLSQ technique and the 
Tesults are presented in Appendix hz. i The presencevor 
autocorrelation (see low values for the DW's statistics) 


justified re-estimation '°° "of 917) 4 Appendix F2..2 presents 


thearesults sor all groups. Since the presence of 


1°2A]] variables have been previously defined and justified 


imathiseand previous chapters . 
'°3Tt was assumed residuals followed a first order 
autocorrelation scheme and estimation was carried by the ARI 


option from the TSP package. 
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autocorrelation can also be considered a proof of 
misspecification, equation 17) was redefined to take into 
account the relatively slow changes experienced by the 
Garnings structure. eThe final formof the equation is given 
by, 
LO) ein iwi /Woumm= eyo tay, Lain bone rane T ort ye InEPR: 
Va la CWaeWoreeq tae. 

THEStationality yorychisestinalyiormecaneabessusti fied 
either by the existence of rigidities, as defined by the 
partial adjustment model of the previous section, or by the 
fact that actual relative earnings not only reflect current 
changes in supply and demand, but also past changes in these 
variables. A distributed lag model can be applied, in 
consequence, and 18) is the result of applying a Koyck 
(1954). eranstormation. '°4 

It should be noted that the interpretation of the 
coefficient of the lagged dependent variable in this 
formulation yua=X 1S mot contradictory with the coefficient, 
us=(1-6), from the partial adjustment model which measures 
the speed of adjustment for earnings, 6.'°° 


™ «Tf current relative earnings, y.,; depend on current and 
past values of the explanatory variables X, the model can be 
written as, 


1) Wa Bore Tr ooOOOOCO ne ae Bipkc arp a Ew . 
Thus» te rlpacts Of past ‘changes can be assumed to decline 
geometracallyrm1.6t apa=r bop baan. bomen ates ar pawithie Oss <i 


i) can be stated as, 

tie) Ves Gok aN ok tet Neb oles 2 yO Ae o Meee er and 
substracting Ay;:-1; from ii) yields the formulation above, 
We rwi il) Ly eebek Aye aon) LOLSedc mene LCanctoOrmagion 
suggested by Koyck (1954). . . 
iain tact msnall Values Of A méanaehar, relative earnings 
respond to changed market conditions with a short lag. This 
is only possible if 56 is large enough, suggesting that no 
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The estimated results for equation 18) are presented in 


Appendix F2.3. 


3. Relative Earnings: Estimated Results 

The results obtained for the Specification 18) are more 
Satisfactory than those for the basic equation 17), with a 
higher level of explanation (R?) reached, an absence of 
autocorrelation and significant parameter estimates for the 
included lagged endogenous variable. 

To facilitate comparisons between the alternative 
models and be able to draw general conclusions on the 
effects of the main variables on the structure of relative 
earnings, the following Table summarizes the cyclical and 
demographic elasticities of relative earnings. These 
estimates are derived from the basic and lagged models. 
Comments on the effects of these variables on each group's 


relative earnings are considered next. 


3.1 Cyclical Effects on Group Earnings 

In expansionary stages of the business cycle, the 
relative earnings of the oldest male workers, M(55+), 
and young females, F(20-24), improve more than any other 
group; they are followed by adult females, F(35-44), and 
young males, M(20-24). These results suggest that in a 
tight labour market the demand for those more 


experienced (M(55+) and F(35-44)) is likely to be 


'°5(cont'd)rigidities exist to impede the earnings 
adjustment process to the desired levels. 
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increased first, exerting a higher upward pressure on 
their wages. Young inexperienced workers experience 
increased employment opportunities and hence greater 
rewards. 

The greatest deterioration over the peak of the 
business cycle is registered for the youngest group 
(<20), followed by the young adult group (25-34). The 
Be@SULEREORMUNERYOUNGESE QEOUpNIS Ror HSurpDEIscingsne Bhele 
Strong procyclveal participation behaviour and 
rigidities imposed by minimum wages are taken into 
account. The combined effects of these factors explain 
the relative deterioration of this group's earnings. 

Some of the above estimates become insignificant, 
particularly those for women, when the lagged model is 
considered. This 1S consistent with the observed longer 
lags, or higher degree of rigidities, affecting the 


earnings of these groups. 


3.2 Cohort Size Effects and Complementarity 

As the results for most age-sex groups show, 
increases in a cohort's relative size worsens relative 
earnings. The only significant exception iS given by the 
youngest workers group, for whom increased size has no 
negative effect on their relative earnings position. On 
the contrary, according te. thenestimatves,. ehe “larger 
their numbers the better their relative position 
becomes. Again, this result might well find an 


explanation on the existing minimum wage legislation 
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protecting them, thus their earnings are not really 
determined as part of the market's demand and supply 
forces. 

The estimates of cohort's size effects on wage 
differentials also provide evidence on how good as 
complements or substitutes are the various age-sex 
labour groups. Elasticities of complementarity and 
substitution, based on the three sets of estimates are 
presented in Table V.3. 

Although the results are not totally conclusive, 
they provide consistent evidence across estimates that 
females F(25-34; 35-44) and the youngest group of 
workers (<20), in that order, are the best complements 
in production to the basic labour group of reference, 
the adult-male workers. The predominance of females 
among the complementary workers tends to confirm the 
existence of a segmented labour market, that is, males 
and females workers do not compete in the same market 
and their skills are utilized in different productive 
processes. 

The closest substitutes of the basic group are the 
adult male group, M(25-34) and young workers of both 
sexes (20-24). Adult females (F(45-54)) and older male 
workers (M(55-64)) follow with a lower degree of 
Substitutability. 1t 1S imteresting co noce that athe 
tasks of the (experienced) reference group can be best 


performed by workers in the adjacent age groups, mainly 
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of the same sex. In other words, workers with similar 
age=Sex Characteristics are closerisubstitutes,. The fact 
that younger workers appear to be better substitutes can 
be attributed to their greater flexibility to receive 
the on-the-job specific training needed in order to meet 


the needs of firms. 


3.3 Flexibility of the Relative Earnings Structure 

The reported estimates on the degree of flexibility 
shown by the various groups earnings (see estimates for 
Yu in Appendix F2.3) to current changes in market 
conditions provide additional evidence to support the 
above conclusions. 

Earnings of young-adult males (25-34) and young 
workers (20-24)'°*® show the highest flexibility; their 
earnings react almost instantaneously to current changes 
in the market, implying that the wage determination 
process of this group is the least affected by 
institutional rigidities. Furthermore, since these 
workers are likely to be at the beginning of their 
careers, they have little power to negotiate their wages 
and salaries and these can be adjusted more easily to 
current market conditions. This in turn increases the 
possibilities of their being closer substitutes ior the 


adult Male Group in) production. 


peenarnings tlextbility of these groups are followed by chat 
of oldest females (65+). Since estimated equations for this 
group are in general poor no attempt is done to explain 
implications of this finding. 


tings Srv Gedy A 
jag) oA? .Aes0%) Sede ele 
ies esioelisane ssi7ed 3 

adlasai tl gr Phtateskt ‘deve. Ate Bg beraele 


a 
ao 


smem ce 33bio- ar Sabes#n oaintets Stkzosge cnt 0 - 
amid tq shee = 
ogu3 tsa eenlaan2 Syl rgten ary 25 qa eitdlizely od 
al® %o oo pam @dd po Sasenigas fe7s0qe2 Bat 

a¥ eeténiras ean) epAi@mise aqrota Bepiser ada gf evade 
an 1 SSRRBRS Saertwe Sy 42.6% » Snag ai 
sa. ssoegite 52 sangpsve Caan gan €))vet4 anoizibngs’ 
‘aeplacisaca ene 


n7u0y Bue DSE=-36) ablian tiuba~pabcy °° pains 
“e Verh Li dgasle anders eds nme °° 1 6l-O5) arene 
‘we Sets lhe Peieir tte er neings JoUSie 3253 epninzse 
i +é 


na teeniwiess§ 6Ge¥ ars tid! galygtamnt sdeem ote ad 
4 SoSan7aa: 19. i> md qudee oi¢2 Je seesetg 
tats asuba eater essa saeet late — feed tus ized 
1oenrs eG entee pet ats 76 42 D> efurs: e786 retrew 7 
1Gen@ -<2nc israel faye oe ae Shae eves ony 87508 
Sq 79m Osis); >a od Jes BR) Sere esi tales oa 
oi? @raestund aeudint ect assibers jeisvem Jn 
of). way sett edie -s4a0l: Oleg iba a vslshiidtaee aC 


inf sauentg OP quesg alee 


180 


At the other extreme, females' earnings show the 
highest level of inflexibility; (in this order, see 
F(35-44; 25-34; 45-64)) actual changes in the market 
affect only marginally the relative earnings position of 
females since past changes still have great influence on 
their actual position. This) inflexrbilwtyssugqgest that 
females' rewards for their productive contribution are 
still largely determined by non-market forces (i.e. 
prejudices, tradition, etc); and that they only change 
Slowly, which explains the long and significant lags in 
response of females' earnings to changed conditions in 


the market. 
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VI. Summary and Conclusions 


The objective of this study was to explore the relative 
importance of cyclical, demographic and other institutional 
factors in the determination of the employment, 
unemployment, labour force and earnings structure of the 
Canadian labour market in the last three decades. 

As suggested by theoretical considerations on the 
heterogeneous characteristics of the workforce and 
empirically observed different patterns of behaviour for the 
various labour groups, a dissagregated analysis by age-sex 
for 14 labour groups was undertaken. 

In view of the high level of disaggregation adopted, 
the likely simultaneity involved in the determination of the 
variables of interest (employment, labour force and 
earnings), plus the existence of specific determinants for 
each labour group, a parSimonious criterion had to be 
employed in modelling group behaviour to keep the project 
manageable. 

Since the evidence on earnings suggested that changes 
in their structure occurred only gradually over time while 
real variables (employment, unemployment and labour force 
participation) showed Wdreater ivariabilicy, eit was Cecided 


thatmardivisiron sof the analysis of the market into two parts 


was adequate. 
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First, in explaining group employment and unemployment 
rates, an indirect approach was adopted by estimating 
jointly the employment and labour force equations for each 
group. This approach provides richer insights on the labour 
Groups reaction towtheimarn determinants. om the second 
part a Separate examination of changes in the age-sex 
Structure of relative earnings, earnings differentials and 
the extent of labour-labour substitution as a consequence of 
changed cyclical and demographic factors was undertaken. In 
both approaches general specifications, common to all 
groups, were defined and then, their specific forms 


estimated and tested. 


1. Summary of Results 

The estimated results confirmed the significant short 
run impact of cyclical changes in the level of economic 
activity and intermediate run effects of demographic changes 
on the labour groups considered. The groups' reactions, 
however, are not homogeneous and substantial differences in 
employment, labour force participation and relative earnings 
are observed. Thereby, analysis of the labour market based 
on aggregate models and variables that also omit the effects 
of changed demographic composition of the sworkforce over the 
period are seen as producing unwarranted results, even 


becoming useless for intermediate run predictions of the 


market. 
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The estimates for the employment and labour force 
equations confirm the high sensitivity of these variables to 
cyclical fluctuations in the level of economic activity. In 
spite of these variations, the employment and unemployment 
rates of most groups remain rather inflexible, particularly 
for the middle-aged workers. The most cyclically responsive 
labour groups are the youngest and oldest. Women are 
relatively more protected than male workers, a result 
consistent with the observed concentration of female workers 
in cyclically safe sectors and occupations (service 
industries and secretarial and white collar occupations). 

ThesfLindings*®oftspro-cyclical/ labour force participation 
behaviour across groups, i.e. a dominant discouraged-worker 
effect, suggest that the officially reported unemployment 
rates underestimate by one-eighth, on the average, the rate 
of unemployment in periods of economic slack. Other 
estimates also suggest that a program oriented to create 
jobs to rescue 'n' unemployed workers will only attain its 
target if about twice number of new positions are opened. In 
these circumstances, most of the new ones attracted to the 
market would be females and young workers. 

The impact of demographic variables is transmitted 
through the supply side of the market. The estimated results 
show that changes in the relative size of a group's 
population have had a negative impact on its employment 
rate. In other words, increased (decreased) population, 


hence labour force, of a group tends to aggravate 
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(facilitate) its relative employment position. Most affected 
by relative excess supply are young workers, at the 
beginning of their careers, for whom the greatest negative 
demographic impact on their employment rates is recorded. As 
the age of a labour group rises, this demographic effect 
becomes negligible, and is likely to be offset by workers! 
being in a more advanced stage of their careers and more 
strongly linked to the market and their positions by 
accumutated on-the-job! training. 

The impact of changed demographic composition on the 
overall unemployment rate can be better appreciated if the 
second part of the period is considered. In this period the 
labour market received the arrival of the matured baby-boom 
generation. Estimates suggest that, on the average, 1.7 
percentage points of the registered overall unemployment 
rate can be attributed to the changed workforce composition. 

Changes ina group's relative wage have different 
effects on the supply of labour depending on workers' sex. 
Improvements in relative earnings of males induce them to 
demand more leisure, thus an income effect dominates their 
participation behaviour. Females participation behaviour, 
however, is dominated by the substitution effect, i.e. 
higher relative wages act as incentive’ to joim the market. 
These results are in agreement with the primary and 
secondary role often assigned to the male and female labour 
force, respectively. Among women the size of the wage effect 


is directly related to the opportunity cost of not working 
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faced by females of different ages. 

The impact of relative wages on employment is, in 
Generaljminsigqnitrcant., When vsignificantyrntauSs positives 
Suggesting that higher relative wages induce more employment 
for those igroups. Though an odd résult for the econventional 
static supply and demand analysis, it is interesting since 
it pertains to those groups with a high degree of attachment 
to the market and high accumulated human capital, suggesting 
that competition for hiring the most skilled workers raises 
their employment and wages simultaneously. The net effect of 
wages on employment rates is mixed, although these estimates 
provide an indication that the labour supply induced by 
wages always has a deteriorating impact on employment rates. 

The estimates for the time trends, included as proxies 
for other institutional and slowly changing factors, show 
that the relative employment position of all groups has 
deteriorated over time, although at a very slow rate. The 
wider employment opportunities opened to females and the 
youngest workers have proved to be insufficient to match 
Ehelreinereased participation anesthe Labour "force or tether 
groups, mainly males, the continuous deterioration has 
occurred in spite of their observed declining participation. 

The results for earnings confirm that changes in its 
structure occur slowly due to the presence of institutional 


rigidities and lags in responding to the factors involved in 


the earnings determination process. 
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The evidence from the estimated models indicates that 
earnings of females are more inflexible than those of males. 
The youngest and oldest labour groups' earnings are the most 
urgud, a ftactethatecan, bémattribured@tostheaimpacesof 
minimum wage legislation for the former group and to 
Senionity benefits andvhistorical standards (dvftficultste 
modify) etorether latter group. Only forlyoung-adult malesuare 
earnings very flexible, probably as a result of their being 
at earlier stages of a career. The pattern of rigidities 
affecting earnings of females is found to be closely 
associated to the opportunity cost of working that they face 
at different ages. 

Earnings differentials tend to decrease over the peak 
of the business cycle. Those benefited (harmed) most from 
economic upswing (downswing) are older and young males, and 
middle-aged female workers. Since these differentials are 
measured in relationship to the basic prime-age males group 
(who are essential in the production process), the above 
results indicate that these are the groups most closely 
related to the basic group. In fact, estimates of the degree 
of substitution among workers show that younger and older 
males can be considered close substitutes for prime-age male 
workers, while middle-aged females are their best 
complements. Thus it is clear that in expansionary stages, 
the earnings of these groups are first to increase (a 
consequence of their related demand) and hence earnings 


differentials decrease. 


ae . - a 


7 


ean? eeteactiial ashen Sone 
se aeeds Cat o12Kanlt i 


0 er od ) Ad he > ignites 


@ins. saiawed 16 

- = 
-‘$eeblo bas ve 

_ 
see) wfe tod Sesuatagse ad eas seds saat a 

ac 230% off Sgt Hollelciou: spew ms at 
~ehecga 1492485018 fae ost toned yained Ase 
bidet? Tettoe Brey § Glad) squety) tela: 283 20% (yi tboar 
oe —_ 

4 in lose @ @0 Gitmo, .oSicset) tev eepainaae: 

e@cag *GtT .3eack> « DO eepass astisee:28 

7 ae 

iy 4¢ 4 Sone? et eobaie? ia ecrinzee gnisoepe 

is vajdézew to 220) -cI¢nEs th cAt of Se7ais0g# 


rope qaerst2ib:4 


Me 9s of tad @hetzeet es) }:5 agataias - 
es sf es eG G@SHT .2loT> saenteud*ed2 Go 

She se& (pies Oar os! Jieequ simorcae: 

ateibewagils) baw le séfedeee «vest tepereibbin) 

7 a | 
-y 6 $94 2G S$ieaan ea@ ae get 2 le: @) Geties 
_ a 

g4 54°C trashy en? ‘ex 1eeees sta°0007 


pe AGC ye ty wan falas 5s  steniGnt e2tuaes 


e 


| a . 
Z tates 6 ¢ ? a S @ oe *fS o2 ber is: 


. ade : 


via 20h aL! pe aa ree bso ot a9 Soha 
°t a. - eb Gar, : dv ' 


: . 
ails? ert ate ated ba rn oor nolsos 


un4a. aialt etn: esaagt 
Sash secmeleneew -; Gals 
hws, Of se1t4 


ecuty pee seaisitns ape 


isp! 


These results are also evidence of labour market 
segmentation; middle-aged females tend only to be obvious 
complements of male workers, and the youngest and oldest 
group of workers are a practically unrelated segment (they 
are the weakest complement or substitutes). 

An increased cohort size of workers is found to worsen 
its relative earnings position and to increase its earnings 
differential vis-a-vis cohorts in relative excess supply. 
The greatest impact is recorded for those workers at the 
beginning of their careers. This evidence gives ample 


Support to the overcrowding hypothesis. 


2. Policy Implications 
The major demographic developments which have occurred 
in the Canadian labour force, e.g. changed labour force 
composition toward young and female workers, have altered 
the nature of the problems posed by today's labour market. 
Indeed the increased shares of these groups have aggravated 
Current unemployment problems in the economy by: 
- enhancing the structural characteristics of 
unemployment; that is, the levels of skill and 
training of these groups of workers do not entirely 
match the technical requirements of existing 
productive process. |Thus, "a deteriorationein their 
degree of employability has exerted upward pressure 
on overall unemployment. 


= increasing the cyclical sensitivity of overall 
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labour force, employment and unemployment rates to 
changed market conditions given that these groups 
account: for the highest labour force participation 
Fesponsestorevelical fluctuations i1n=économic 
acthuvarty. 

- raising the overall natural unemployment level, 
given the higher "frictional" unemployment that 
characterize these groups, i.e. longer periods of 
job search and higher employment turnover are 
associated with secondary and new workers.'°’ 

Since these demographic effects on the labour market 
will persist in the intermediate and long run, they are 
likely to have a profound impact on the traditional design 
of manpower policies and specific programs as well as the 
uSual management practices of private and public 
institutions. 

The challenge for policy-makers today is to design 
‘appropriate ‘policies and programs, Simultaneously aiming 
then at reducing short-run cyclical unemployment and longer 
run structural and frictional unemployment. In other words, 
what it is required is a set of consistent and complementary 
measures acting through the demand side, increasing the 
overall demand for labour (particularly, that of groups in 


most need) in recessionary periods, and more permanent 


(7 The empirical evidence Shows that, theses results are the 
combined effects of their low level of skills and the longer 
period of search required by these workers to choose 

permanent positions that better suit their expectations and 


Gualifications. 
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Programs acting both through the supply side, aimed at 
removing some of the hei features of unemployment 
(i.e. by changing the composition and quality of the labour 
supply) and by facilitating the adjustment of supply and 
demand of labour through improved information on vacancies 
and job seekers. 

Steps to upgrade manpower policies to the changed 
conditions in the market have been taken,'°*® and greater 
emphasis is now being placed on programs aimed at enhancing 
the employability of the workforce. These experiences are 
rather new, however, which preclude an evaluation of their 
results. In any event, existing job-creation initiatives, 
acting through the demand side, include not only direct 
assistance to actual unemployed members of the labour force 
(e.g. Canada Works Program), but also specific programs to 
help young workers to gain work experience (e.g. Canada 
Summer Youth Employment Program) and indirect stimuli to 
private sector job creation through wage subsidies (i.e. 
Employment Tax Credit Program). 

On the supply side, efforts are directed towards 
improving the employability of workers through training and 
mobility programs according to industrial manpower 
requirements. These programs subsidize on-the-job training 
Withine industry -anduhavertherdesirable teature sor sletting 
firmseregister therr Speci sic meedserathensthan having 


'©8Por qa review of some of the Federal and Provincial joint 
programs in effect “at the end of the perrodsof this study, 
see Smith (1979). 
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extetnalepublicsotiicialstattemptingsto infer thems *290ther 
initiatives ineludeiMobulity Grants to help the actual or 
potential unemployed to re-allocate to other areas, and wage 
subsidies to workers to improve their chances of obtaining 
new employment. In addition, informational and consultative 
services are provided through the offices of Canada 
Employment Centres, in order to improve communication and 
the matching of available workers and jobs. 

Most of these programs, however, appear to be 
insufficient to solve the long lasting consequences of the 
changed age-sex workforce structure, given that the current 
management practices of private and public institutions are 
maintained. In fact, the advancement of the increased size 
cohorts of young workers to higher stages of their careers 
will exert continuous pressure on the existing hierarchical 
management structures of organizations and, if they are to 
remain unchanged, will constitute obstacles to promotion and 
become sources workers frustration in the future. 

Efforts are needed today to innovate more flexible 
management structures so as to widen promotion opportunities 
at lower and middle management levels and so accommodate the 
increased number and competition of workers in Similar 
SbaqdesmoLetherrecareces.. Thenspectiic, problems laccd@hy 
women re-entering the workforce after long periods of 


‘®®among these programs are those maintained by Canada 
Employment and Immigration Commission: Canada Manpower 
Training Program and Canada Manpower Industrial Training 
Program and the Critical Skill Shortages Program which 1s 
financed by the Federal Government but administered by the 


Provinces. 
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childbearing responsibilities also call for a re-assessment 
of actual work and management opportunities for women, 
GHethe-job ne-traiming programs of their likely out-dated 
skills, and greater emphasis on initiatives to increase 


part-time and flexible hours of work arrangements. 


3. Limitations and Future Research 

In this study the need for disaggregated analysis of 
the the labour market is met by the focus on the time 
behaviour of employment and earnings of age-sex labour 
groups. The adopted division of labour proved to be useful 
in understanding the main changes in the labour market since 
it provided greater homogeneity (heterogeneity) within 
(between) the specified labour groups. 

Richer and more meaningful results could have been 
obtained, however, if the effects of changed education and 
part/full time status had been included. Indeed, the 
substantial variations observed in the educational 
background of workers have made the same labour groups 
inputs of a very different "quality" over time, which in 
turn is likely to have affected their employability and 
earnings capacity. This problem is particularly important 
among young workers, since they constitute the flow by which 
educational standards of the labour force stock are altered. 

The increasing flexibility in hours of work observed 
over the period, especially as it affects the work performed 


by females and young workers, also calls for improved 
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measures of earnings and employment that take into account 
bhemchangedecompositrontofitworkersmby ofulwandeparceytime 
Stacus. 

Future research efforts should, therefore, attempt to 
control for the effects of these variables over time by 
standardizing the earnings and employment of each age-sex 
group for "quality" and then express them in terms of 
yearn round ful l-timesequivaléent unites. 

The use of annual, rather than data based on shorter 
periods (quarterly or monthly data) tend to hide significant 
short-run fluctuations in employment and labour force 
participation behaviour due to seasonal factors. Although 
seasonality is a feature of the whole labour market, it is a 
rather marked phenomenon for the younger segment of workers 
during summer months; during this period the employment and 
earnings Situation of these workers iS an important matter 
of concern for policy makers and society in general. Thus, 
estimates derived from data based on shorter time units 
would better serve to guide specific policy recommendations 
and the design of programs. 

Since most of the limitations mentioned above stem from 
the manner historical data have been collected and published 
by official agencies, a straightforward recommendation of 
this study is that centralized efforts to reconstruct 
historical series for employment, unemployment, labour force 
and earnings, along the lines already suggested, would be a 


valuable contribution to the economic research in the field. 
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in terms of modelling, “the results reported im this 
study strongly suggest that problems of simultaneity in the 
determination of the labour market variables as well as the 
strong rigidities observed in the earnings structure, can be 
better approached and dealt with if explicit disequilibrium 
models and a simultaneous system of age-sSex group equations 
are considered in future research. It should be noted, 
however, that the eventual gains associated with more 
complex approaches can only be obtained at the expense of 
less disaggregation in the analysis and their results would 
not necessarily assure more reliable results, given the 
heterogeneous behaviour of the labour groups participating 
in the market. 

The relative weak aiolomien: ene earnings position of 
the young and female groups of workers together with their 
increased presence in the market, suggest that the study of 
these groups' behaviour should have high priority in future 
labour market research. Focus on these groups is 
Particularly important in view of che new phenomenonsor 
"working students", as reflected by the recent increases in 
part-time employment held by young as well as female workers 

Efforts in isolating and measuring the 
impact Of Specific factors affecting their position 
(i.e. minimum wage legislation for the younger segments and 
changes in determinants of the opportunity cost of working 


for females, among others) might well provide rewarding 


results. 
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